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ABSTRACT
This paper i s  p a r t  o f  a bas ic  taxonomic study o f  O s tra -  
coda found l i v i n g  in the  sea surrounding Japan and as  f o s ­
s i l s  in P l iocene  and Miocene d ep o s i t s  in Japan. In t h i s  
paper the sub fam il ie s  Leptocy ther inae ,  n. subfam., "Toul- 
m in i inae" , n .  subfam. and Cytherurinae G. W. Muller are  
descr ibed .  As a r e s u l t  o f  t h i s  s tudy, i t  was found th a t  
Leptocyther inae have g r a d i t i o n a l l y  v a r ia b le  d e n t i t i t i o 'n ,  
but can be c l a s s i f i e d  in to  four  genera; (Leptocythere G. 0. 
S a rs ,  C a l l i s to c y th e r e  Ruggier i ,  Tanella Kingma, and Micro- 
c a l l i s t o c y t h e r e , n .  gen.)  on the  b a s i s  o f  the  hinge s t r u c ­
tu r e .  The Japanese samples s tud ied  contained 11 spec ies  
of  C a l l i s t o c y t h e r e . one spec ies  o f  T a n e l la , and one spec ies  
of  M ic ro c a l l i s to c y th e r e . "Toulminiinae’1 inc lude th re e  
genera ,  uToulminia" Munsey, Neocythere, n. g en . ,  and Arca- 
cythere  Hornibrook. The Japanese samples contained two 
species  o f  " Toulminia” and two spec ies  o f  Neocythere. 
Cytherurinae can be c l a s s i f i e d  in to  the  following groups 
and subgroups on the  b a s i s  o f  hinge s t r u c t u r e ;  1) Cytherura 
group (Cytherura G. 0. S a rs ,  Hemicytherura Elofson, T e t ra -  
cytherura Ruggier i ,  Microcytherura G. W. Muller,  and Howeina, 
n. g e n . ) ,  2) Cytheropteron group, 2a) Cytheropteron sub­
group (Cytheropteron G. 0. Sars ,  Aversovalva Hornibrook,
Kangarina Coryell  and F ie ld s ,  and K obayash ie l la , n .  g e n . ) ,  
2b) Paracy ther idea  subgroup (Paracy ther idea  G. W. Muller ,  
Paracy theropteron  Ruggier i ,  and Pseudo cy therura  Duboysky), 
3) Eocytheropteron group (Eocytheropteron Alexander, and 
Budaia Mehes). and 4) u n ce r ta in  genera (Looneyella Peck, 
Orthonotacythere  Alexander, Eucytherura G. W. Muller ,  and 
Paradoxorhyncha Chapman). The Japanese samples contained  
s ix  spec ies  o f  Cy therura , one spec ies  o f  Howeina, th r e e  
spec ies  o f  Hemicytherura, four spec ies  o f  Cytheropteron, 
and one spec ies  o f  K obayash ie l la . Of the  34 spec ie s  and 




This report, dea ls  with  the  sub fam il ie s  Lep tocyther inae ,  
n. subfam., "Toulmininae" n .  subfam. and Cytherurinae G. W. 
Muller, found l i v i n g  in the  sea ad jacen t  to  Japan and as 
f o s s i l s  in  Pliocene and Miocene d ep o s i t s  in Japan.
The Leptocyther inae a re  among the  most common o s t r a -  
cods found in  the sea surrounding Japan and i t s  v i c i n i t y .
From t h i s  a r e a ,  two le p to c y th e r in e  o s t rac o d s  have been d e s c r ib ­
ed, Cythere c r i s p a t a  Brady (1363) and Cythere r e c ta n g u la ta  
Kajiyama (1912). The spec ies  descr ibed  by Brady was based 
upon specimens c o l le c te d  from Hongkong Harbor by the Chair 
lenger  Expedit ion.  The spec ies  descr ibed  by Kajiyama came 
from the beach nea r  Misaki, Miura Peninsu la ,  Japan. This 
subfamily i s  ch a ra c te r iz e d  by a hinge s t r u c t u r e  t r a n s i t i o n ­
a l  from merodont to  modified entomodont with containant'*’ 
and by p o ly fu rca te  r a d i a l  pore ca n a ls .  In t h i s  paper ,  the 
type spec ie s  of  L ep tocy the re . 11 spec ie s  o f  C a l l i s t o c y t h e r e . 
one spec ies  o f  Tanel la  and one spec ie s  o f  M ic r o c a l l i s t o - 
cythere  n. gen. a re  descr ibed  or  i l l u s t r a t e d ;  a l l  but  th ree
^•The term con ta inan t  i s  here  used fo r  a groove of 
the k e f t  va lve ,  which con ta ins  o r  accomodates the  d o r s a l  
edge o f  the  opposi te  valve as  t y p i f i e d  by the  subfamily 
Leptocyther inae .  The conta inan t  opens a n t e r i o r l y  and pos te­
r i o r l y  in to  the valve  i n t e r i o r ,  o r  in to  a n t e r i o r  and pos te ­
r i o r  sockets  which open i n t e r i o r l y .
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of  these  spec ie s  a re  new.
The "Toulmininae" a re  l e s s  common and l e s s  well  known 
from the Japanese a rea ;  however, they occur very abundunt- 
ly  in some l o c a l i t i e s .  Modified merodont hingement with  
t e e th  a t  the a n t e r i o r  and the p o s te r i o r  te rm ina t ions  o f  the 
median bar of  the l e f t  valve c h a ra c te r i z e s  t h i s  subfamily.
I  have had a v a i la b le  fo r  study Paleocene topotype sp e c i ­
mens of  t,Toulminiat> h y a lo k y s t i s  Munsey, the type spec ies ,  
and found t h a t  Japanese recen t  and P l io -P le i s to c e n e  sp e c i ­
mens of "Toulmiriia" show s t r i k i n g  resemblance to American 
Paleocene spec ie s ,  in s p i t e  of the  d i f fe re n ce  in geologic  
age. Another group o f  Japanese "Toulminiinae" d ev ia te s  
from the type "Toulminia" in s h e l l  s t r u c t u r e ,  and I  here 
propose the name Neocythere fo r  t h i s  group of  Ostracoda.
In t h i s  paper two spec ie s  of nToulminiaM and two spec ies  
of Neocythere a re  descr ibed  as the  new.
The Subfamily Cytherurinae i s  perhaps one o f  the  most 
common in the world. Cytherurine ostracoda occur abundant­
ly  in the  sea surrounding’ Japan, but they have not  been 
s tudied  prev ious ly  in d e t a i l  owing to t h e i r  minute s i z e .
From t h i s  area  Cytheropteron videns G. W. Muller and 
Cytheropteron mucronalatum Brady have been repor ted  by Kaji­
yama (1913) and Brady (IBSO), r e s p e c t iv e ly .  The former spe­
c ie s  i s  a c tu a l ly  a spec ie s  of Hemicytherura, here descr ibed  
as Hemicytherura ka.jiyamai Hanai, n. s p . ;  the  l a t t e r  a c tu a l ly  
belongs to  Brachycythere.
Our knowledge of  Ostracoda i s  not  g re a t  enough to  c l a s -
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s i f y  and def ine  the  subfamily Cytherurinae with much ce r ­
t a i n t y .  In t h i s  paper, Cytherurinae are  p ro v is io n a l ly  sub­
divided in to  groups. Six species  of  Cytherura , one species  
of  Howeina, n. gen . ,  th ree  spec ies  of  Hemicytherura, four  
species  of Cytheropteron and one species  of Kobayashiella 
n. gen. are  descr ibed ;  the  f i r s t  th ree  genera belong to  the 
Cytherura group and the l a s t  two belong to the  Cytheropteron 
group.
TYPES
All holotypes are  deposited  in the type c o l l e c t io n  of 
the Geological I n s t i t u t e ,  U nivers i ty  of  Tokyo, Tokyo, Japan, 
and para types  are  deposited  in the H. V. Howe C o l lec t ion ,  
School of Geology, Louisiana S ta te  U n ive rs i ty ,  Baton Rouge, 
Louisiana, U. S. A.
LOCALITIES
Loc. 1. Recent beach sand from the shore behind an
Imperial  v i l l a ,  Hayama-machi, Kanagawa P re fe c tu re .  
Collected by T. Hanai.
Loc. 2. Recent beach sand from the shore behind the
Mitsui B io log ica l  S ta t io n ,  Hamazaki-mura, Kamo-gun, 
Shizuoka P re fe c tu re .  Collected by T. Hanai.
Loc. 3. Recent beach sand from Toura, Hamazaki-mura
Kamo-gun, Shizuoka P re fec tu re .  Collec ted by T. 
Hanai.
Loc. 4. Recent beach sand from the shore about 1 km.
N E of  Akase r a i l r o a d  s t a t i o n ,  near  Hiraiwa. Auda- 







L o c .
T. Hanai.
5. Recent beach sand from the  shore of  Kashiwara 
about 200 m. S E of  Dozanto-to, near  Yamaga, Ashi- 
yamachi, Onga-gun, Hukuoka P re fe c tu re .  Collec ted 
by T. Hanai.
6. Upper Pliocene Setana formation in the va l ley  
of  Toshibetsu-gawa, about 800 m. VI. o f  Omagari, 
Toshibetsu-mura, Setana-gun, Hokkaido. Collected 
by T. Hanai. (= Asano, 1950, Loc. C-4).
7. Upper Pliocene Setana formation a t  Kaigara- 
zawa, about 500 in. ,,T of Nishinosawa, Kuromatsunai- 
mura, Suttsu-gun,  Hokkaido. Collected by T. Hanai. 
(= Asano, 1950, Loc. C-2).
8. Upper Pliocene Sawane formation a t  the c l i f f  
a t  Mano Bay, Sawane-machi, Sado-gun, N iiga ta  Pre­
f e c tu r e .  Collected by T. Uchio. (Loc. No. Sado 
Sav;ane 2 B).
9. P l iocene Cucullaea zone of  the  Hegi formation 
a t  a po in t  west of  Idenoue, Kawaminami-inura, Koyu- 
gun, Miyazaki P re fe c tu re .  Collected by T. Hanai.
10. Miocene Suganuma sandstone conglomerate bed 
of  the Oidawara tu f faceous  mudstone in the  v a l ley  
eas t  o f  Suganuma. Hiyoshi-mura, Toki-gun, Gifu 
P re fe c tu re .  Collected by T. Ogose.
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LOCALITY MAP
R E C E N T
PL I OC E N E
- •  MIOCENE
[ HO KKA I DO
6 ,7
S E A  OF JAPAN
•  10
2.3
N OR TH PACIFIC O C E A N
M I L E S
F ig u r e  1
SYSTEMATIC DESCRIPTION
Family CYTHERIDAE Baird, 1850 
Subfamily LEPTOCYTHERINAE Hanai, n .  subfam.
Type Genus: Leptocythere G. 0. S a r s ,  1925
Diagnosis : Carapace e longate  to subquadrangular in
l a t e r a l  o u t l i n e ,  with a d i s t i n c t  p o s t e r i o r  c a rd in a l  ang le .  
Surface n ea r ly  smooth to  deeply scu lp tu red ,  some spec ie s  
with a n t e r i o r  and p o s te ro v e n t r a l  marginal r id g e s .  Margi­
n a l  a rea  broad with t r i f u r c a t e  or p o ly fu rca te  r a d i a l  pore 
cana ls .  Hinge modified entomodont. A groove below f lange  
and above median bar o f  l e f t  valve rec e iv e s  or  accomodates 
the median element o f  the  r i g h t  valve and opens in to  the  
a n t e r i o r  and p o s te r io r  socke ts .  A n te r io r  too th  and socket 
s t r u c t u r e ,  and the twofold median element vary in d i f f e r ­
ent genera .
D esc r ip t io n : Carapace comparatively small ,  e longate
to  subquadangular in l a t e r a l  o u t l i n e ,  with d i s t i n c t  p o s te ro -  
c a rd in a l  ang le .  Surface punc ta te ,  r e t i c u l a t e ,  o r  with 
undula t ing  r id g e s .  Calcareous por t ion  o f  inne r  lam el la  
comparatively broad; r a d i a l  pore canals  moderately spaced, 
t r i f u r c a t e  o r  p o ly fu rc a te .  Adductor muscle sc a r s  hard to 
d i s t i n g u i s h ,  a row o f  four  sca rs  normally p re se n t .  Eye
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co n f lu en t .  Hinge of  r i g h t  valve c o n s i s t s  of  a n t e r i o r  and 
p o s te r io r  t e e th  with  an in te rm ed ia te  s h e l f .  Teeth usua l ly  
f a i n t l y  c renu la ted .  Shelf  socketed or p i t t e d ,  u sua l ly  hav­
ing one or two prominent p i t s  a t  a n t e r i o r  end. Hinge of  
l e f t  valve c o n s i s t s  of a n t e r io r  and p o s te r io r  sockets  and 
an in te rm ed ia te  r id g e .  Anterior  socket sometimes obscure.  
A nter ior  and p o s te r io r  sockets  connected with a conta inant  
j u s t  above in te rm ed ia te  r id g e .  Ridge c renu la ted  and hav­
ing one or two prominent t e e th  a t  a n t e r io r  end. Often the 
p i t s  or  sockets  of the a n t e r i o r  end of  the median element 
o f  r i g h t  valve d isappear ,  and the t e e th  of  l e f t  valve 
become a n t i - s l i p  t e e th .^
H i s to r i c a l  Review: For many years  the le p to cy th e r in e
os t racods  were included in the genus Cythere 0.  F. Muller; 
in  f a c t ,  some workers such as G. W. Muller considered them 
to be ty p ic a l  Cythere. In 1925, G. 0. Sars proposed the 
gener ic  name L ep tocy there , d es igna t ing  Cythere p e l lu c id a  
as genotype. He pointed out th a t  t h i s  Leptocythere d i f f e r ­
ed from the genus Cythere s . l .  "by very narrow and elongate
^The term a n t i - s l i p  too th  was used by Kingma (1948) 
and Van den Bold (1950) f o r  the  too th  of  Tane l la ,  Jav an e l la  
or  Hemikrithe which prevents  the a n t e r i o r  too th  o f  the  oppo­
s i t e  valve from s l ip p in g  out o f  i t s  socket .  This type o f  
too th  has no complementary socket in the oppos i te  valve.
2In the o r i g i n a l  d e s c r ip t io n ,  Sars (1925) used the 
name Leptocythera a t  the  head o f  h i s  d e s c r ip t io n .  However, 
in  the  d esc r ip t io n  o f  h i s  species  and in the  explanat ion  of  
h i s  p l a t e s ,  he used L ep tocy there . I t  i s  obvious t h a t  Lepto­
cythera  i s  a typograph ica l  e r r o r .  Therefore in accordance 
w ith  A r t i c l e  19 of  the  I n te r n a t i o n a l  Rules of  Zoological  
Nomenclature, I  w i l l  here use the  name L ep tocy there .
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shape of the s h e l l ,  the wholly confluent  eyes and a lso  by 
some o the r  p a r t i c u l a r i t i e s  in the s t r u c t u r a l  d e t a i l s . ” He 
a lso  included under Leptocythere a l l  n ine  species  which G. W. 
Muller (1894) had descr ibed  from the Gulf o f  Naples under 
the name Cythere. Thus G. W. M uller ’s generic  d e s c r ip t io n  
i s  e s s e n t i a l l y  a d e sc r ip t io n  of le p to cy th e r in e  o s t raco d s .
In h i s  d e s c r ip t io n ,  Muller d ivided ’’Gythere” in to  two groups:
1) S he l l  of  female l e s s  than twice as long as high 
(« C a l l i s to c y t h e r e )
2) Shel l  of  female more than twice as  long as  high 
(* Leptocythere)
Rome (1942) followed G. W. Muller,  r a th e r  than Sars ,  and in
so doing divided the genus Cythere in to  the following th ree
groups:
1) Sect ion o f  Cythere lu t e a  0. F. Muller
2) Sect ion of  Cythere lob ianco i  G. W. Muller
3) Section o f  Cythere fabaeformis G. W. Muller
Of the above sec t io n s ,  1) belongs to Cythere s. s t r . , 2) and 
3) belongs to  Leptocytherinae.  As a l ready  pointed out by 
Sars (1925) and Blake (1931), the confusion between Cythere 
and Leptocythere was due to  the  f a c t  t h a t  the  o lde r  work 
was based not so much on the  type species  o f  Cythere as  on 
o the r  species  which l a t e r  workers have ass igned to  var ious  
genera.  Blake (1931) and Sylves te r -B rad ley  (1941) gave 
d e t a i l e d  d e s c r ip t io n s  o f  the  carapace o f  Cythere l u t e a , the 
genotype of  Cythere. There can be no doubt th a t  Leptocythere 
has a no tab ly  d i f f e r e n t  carapace, no t  only in shape, but in
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the  ch a ra c te r  o f  the  r a d i a l  pore canals  and hinge s t r u c t u r e .  
These d i f fe re n c e s  a re  too g re a t  f o r  t h e i r  r e t e n t io n  in the 
same subfamily. I  am, th e r e fo r e ,  e r e c t in g  a separa te  sub­
family fo r  Leptocythere and o the r  genera which have charac­
t e r s  c lo se ly  s im i la r .
In 1953, Ruggieri d ivided the genus Lep tocy there . in to  
two subgenera, Leptocythere s.  s t r .  and C a l l i s to c y th e re  Rug­
g i e r i .  The f i r s t  group of  Cythere spec ies  descr ibed  by G. W. 
Muller (1894) and Rome’ s (1942) Cythere lob ianco i  sec t ion  
correspond to R ugg ie r i ’ s subgenus C a l l i s t o c y t h e r e . Since 
1925, when Sars proposed the gener ic  name L ep tocy the re . many 
species  have been descr ibed or  repo r ted  under the name of  
Leptocythere by Klie (1929a, 1929b, 1933, 1938, 1939a, 1939b, 
1942) Blake (1933), Dubowsky (1939), Elofson (1941), T r iebe l  
(1941*,1947) Pokorny (1943, 1944, 1945, 1952), Mehes (1941), 
Van den Bold (1946), Hessland (1946), Kingma (1949), T re s s le r  
and Smith (1948), R igg ie r i  (1950, 1952, 1953), Swain and 
Peterson (1951* 1952), Hornibrook (1952a, 1952b, 1953), Kay 
(1954), Hartmann (1954), and Swain (1955). There a r e ,  how­
ever,  s t i l l  many le p to c y th e r in e  spec ies  descr ibed  before 1925 
under the  name Cythere. whose gener ic  p o s i t io n  has not been 
changed by l a t e r  au thors .
Remarks: The r e l a t i v e l y  small s iz e  o f  the  carapace and
the  d i s t i n c t  angu la t ion  o f  the  p o s te ro c a rd in a l  angle a lso  
serve to  d i s t in g u i s h  t h i s  subfamily.  G. W. Muller has shown 
t h a t  the  r a d i a l  pore canals  as  w el l  as  some of  the  normal 
pore canals  are  connected with the to u c h -h a i r s  and enclose
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the  nerves  fo r  pe rcep t ion .  Therefore ,  p o ly fu rc a te  r a d i a l  
pore cana ls  (po ly fu rca te  d i s t r i b u t i o n  p a t t e rn  of  nerves)  i s  
a r e l a t i v e l y  important taxonomic c h a r a c t e r i s t i c .  According 
to T r iebe l  (1954), complication o f  the r a d i a l  pore canals  
of the  marginal zone i s  a c h a r a c t e r i s t i c  which appears a t  
a p h y lo g e n e t ica l ly  l a t e  s tag e .
This subfamily inc ludes  the following genera: 
Leptocythere Sars ,  1925 
Tanella  Kingma, 1948 
C a l l i s to c y th e r e  Ruggier i ,  1953 
M ic ro c a l l i s to c y th e re  Hanai, n. gen.
The fo llowing genera a re  s im i la r  in some d e t a i l s  to the 
Leptocy ther inae .  However, in each case,  I f e e l  th a t  they 
possess  c e r t a in  d e t a i l s  o f  carapace s t r u c t u r e  which tend to 
exclude them from the subfamily Leptocyther inae.
Hemikrithe Van den Bold, 1950: The b i f u r c a t e  r a d i a l
pore cana ls ,  hinge s t r u c t u r e ,  and p o s te ro c a rd in a l  angu­
l a t i o n  a re  s im i la r  to genera in the Leptocyther inae .  
However, the shape of  the  v e s t ib u le ,  mode of b i f u r c a ­
t io n  of  the r a d ia  pore cana ls ,  and s t r u c t u r e  o f  the 
hingement do not exac t ly  f i t  with  those of  the  l e p to -  
cy th e r in e  Ostracoda.
I ly o cy th e re  K lie ,  1939: According to  Klie (1939), t h i s
genus i s  anatomical ly  c lose  to Lep tocy there : the  shape
of  the  carapace and the  s h e l l  s t r u c t u r e ,  however, a re  
q u i t e  d i f f e r e n t .
Age; Age r e l a t i o n s h ip s  in the  subfamily Leptocyther inae
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a re  a t  p resen t  d i f f i c u l t  to  determine with  c e r t a i n t y .  T r ie -  
be l  (1941) ques t ionably  assigned two specimens of  o s t racods  
from the Dogger o f  Germany to  Leptocy there . Swain and P e te r ­
son (1951, 1952) descr ibed  Leptocythere imlayi from the 
Upper J u r a s s ic  Sundance formation o f  Wyoming and Swift  forma­
t io n  of  Montana. Leptocytherine os t racods  have not ye t  been 
repor ted  from Cretaceous d e p o s i t s .  From the T e r t i a ry ,  Horni­
brook (1952, 1953) repor ted  Eocene and Oligocene Leptocythere 
s . l .  from New Zealand. Most of the  described spec ies  of 
Leptocythere s . l .  are from European Neogene d e p o s i t s ,  but 
some are  from North American and sou theas t  and ea s t  Asian 
d ep o s i t s  o f  the  same age. Many of  these  Neogene spec ies  
belong to C a l l i s to c y th e re  r a th e r  than to  Leptocythere (s .  
s t r . ) .  The genus Tanella  has so f a r  been repor ted  only from 
Pliocene and l a t e r  d ep o s i ts  in Sumatra.
C l a s s i f i c a t i o n : The phylogenetic r e l a t i o n s h i p s  in the
subfamily l iep tocy ther inae  a re  a t  p resen t  d i f f i c u l t  to  d e t e r ­
mine with c e r t a i n t y .  However, the fol lowing morphological 
r e l a t i o n s h i p s  in the d e n t i t i o n  have been a s c e r ta in ed :
1) The s implest  hingement found in Leptocyhter inae 
seems to be c renu la ted  merodont with con ta inan t .  (example: 
M ic ro c a l l i s to c y th e re ) .
2) A m odif icat ion  i s  found in the  C a l l i s to c y th e r e  l i t -  
t o r a l i s  and i t s  a l l i e s ,  whose d e n t i t io n  i s  entomodont.
3) A f u r th e r  m odif ica t ion  i s  the  diminution of  th e  sec­
ond a n t e r io r  too th -and-socket  s t r u c tu r e  o f  the in te rm ed ia te  
element as exemplified by the  C a l l i s to c y th e re  .japonica type .
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4) Another m odif ica t ion  i s  the d isappearance o f  the 
in te rm ed ia te  element of the  r i g h t  valve from the  C a l l i s t o ­
cythere  type d e n t i t i o n ,  and the  development of the  a n t i - s l i p  
t e e th  from the  a n t e r i o r  t e e th  o f  the in te rm ed ia te  element
o f  the l e f t  va lve ,  toge the r  with  suppression o f  the  crenu- 
l a t i o n  of  the in te rm ed ia te  element of  r i g h t  valve,  as in 
Leptocythere (s .  s t r . ) .
5) F in a l ly ,  reduct ion  o f  the  a n t e r i o r  too th -and-sock-  
e t  s t r u c t u r e  of  both valves and development of a s trong 
a n t i - s l i p  too th  in the  l e f t  valve i s  c h a r a c t e r i s t i c  of  the 
Tanella type.
The subfamily as described above has a r a th e r  grada- 
t i o n a l l y  v a r ia b le  d e n t i t i o n ;  hovrever, a l l  genera possess 
a p o s te r io r  too th -and-socke t  s t r u c t u r e  and a con ta inan t  
Genus LEPTOCYTHERE Sars ,  1925 
Cythere au c t .  ( p a r t . )
1894 Cythere G. T,j. Muller ( p a r t . ) ,  pp. 350-352.
1925 Leptocythere Sars ( p a r t . ) ,  pp. 171-172.
1942 Cythere Rome ( p a r t . ) ,  pp. 18-19.
Leptocythere au c t .  ( p a r t . )
1953 Leptocythere (Lep tocy there ) Ruggier i ,  pp. 95-96.
Type S p ec ie s : Cythere p e l lu c id a  Baird, 1850
3
^Generic d e s c r ip t io n s  o f  the  i n t e r n a l  organs of 
Leptocythere s . l .  a re  given by Klie (1929, 193B) , T resser  
and Smith (1948), and of  the carapace a re  given by Van den 
Bold (1946), Kingma (194$) and Swain and Peterson (1951).
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Diagnosis : Carapace e longate ;  su rface  n ea r ly  smooth to
puncta te .  Vest ibu le  moderate. Median hinge element o f  l e f t  
valve has one too th  a t  the  a n t e r i o r  end; corresponding sock­
e t  of  r i g h t  valve i s  obscure.
D esc r ip t io n : Carapace th i n ,  oblong and elongate  in
o u t l i n e ;  p o s te r io r  c a rd in a l  angle d i s t i n c t ;  v e n t r a l  margin 
sinuous. Surface f i n e l y  punc ta te .  Calcareous po r t ion  o f  
inner  lam el la  broad a t  a n t e r i o r  and p o s te ro v e n t ra l  ends. 
Vest ibule  well developed. Radial pore canals  comparatively 
few and t y p i c a l l y  b i f u r c a t e  o r  t r i f u r c a t e .  Hingeraent of  
r i g h t  valve c o n s i s t s  o f  s l i g h t l y  c ren u la te  a n t e r i o r  and 
p o s te r io r  t e e t h ,  and a long smooth or f a i n t l y  c ren u la te  
in te rm edia te  bar .  P o s te r io r  too th  s t ronger  than a n t e r i o r .  
Hingement of l e f t  valve c o n s i s t s  of  a n t e r i o r  and p o s t e r i o r  
sockets  connected by a con ta inan t  which rece ived  median bar 
o f  r i g h t  valve.  A long c ren u la te  r idge  l i e s  j u s t  below 
the  conta inant  between the  te rm inal  socke ts .  A n t i - s l i p -  
t e e th  p resen t  a t  a n t e r i o r  end o f  in te rm ed ia te  bar .  An a n t i -  
s l i p - t o o t h - l i k e  p ro jec t io n  i s  p resen t  in f ro n t  of  the  a n te ­
r i o r  socket and j u s t  below the  p o s te r i o r  socket .
Sexual dimorphism: Dimorphism i s  s t rong .  The main 
d i f fe re n c e s  between male and female carapace a re  1) male 
forms are  more e longate  and narrower than female forms; 2) 
female forms have more rounded o u t l i n e  and a re  more tumid 
in the p o s t e r i o r  a rea .
Remarks; The second group of  G. W. M ulle r ’ s (1&94) 
c l a s s i f i c a t i o n  of  the  genus Cythere. which i s  c h a ra c te r i z ed
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by the  carapace o f  the  female being about twice as  long as 
h igh ,  and the  Cythere fabaeformis se c t io n  o f  Rome^ (1942) 
c l a s s i f i c a t i o n ,  correspond to Leptocythere in a s t r i c t  sense.  
Leptocythere p e l lu c id a  (Baird ) ,  1850 
1850 Cythere p e l lu c id a  Baird, The Natural  H is tory  o f  
B r i t i s h  Entomostraca, London (Roy. Soc.) p. 
173, p i .  21, f i g .  7.
1863 __________________ G. 0.  S a rs ,  Beretning om en i
Sommeren 1862 fo re tagen  zoologisk Reise i  
C h r i s t i a n i a s  og Trondhjems S t i f t e r .  Nyt 
Magazin fo r  Naturvidenskaberne, v o l .  12, pp. 
250-251.
1865 __________________ G. 0. S a rs ,  Oversig t  a f  Norges
marine Ostracoder .  Vid. Se lsk .  Forh. (Chris­
t i a n i a )  Bd. 7, pp. 31-32.
186 8 ___________ ______  Brady, A Monograph o f  the Recent
B r i t i sh -O s t raco d a .  Trans. Linn. Soc . ,  Lon­
don, vo l .  26, pp. 397-398, p i .  28, f i g s .  22- 
26, 28.
1869 __________________  Brady and Robertson, Notes o f
a weeks1 dredging in the  west o f  I r e l a n d .  Ann. 
Mag. Nat. H i s U ,  s e r .  4, vo l .  3, p. 363 , p i .  
19, f i g s .  10-12.
1874 __________________  Brady, Croossky and Robertson,
A Monograph o f  the  P o s t -T e r t i a ry  Entomostraca 
of  Scot land  inc lud ing  spec ies  from England 






pp. 8 , 28, 33, 34, 3 6 , 37, 4 0 , 4 2 , 51, 6 0 ,
63, 7 6 , 84, 87, 8 8 , 9 0 , 91, 92, 1 0 0 , 101 ,
102 , 103, 142-143, p l .  3, f i g s .  20-24.
1874   _________  Robertson, Notes on the  recen t
Ostracoda and Forarainifera of  the F i r t h  o f  
Clyde, with some remarks on the  D is t r ib u t io n  
o f  Mollusca. Geol. Soc. Glasgow T ran s . ,  vo l .  
5 , p. 1 2 0 .
1876 __________________  F isch e r ,  Crustaces Ostracodes
Marins des cotes  du sud-ouest  de l a  France. 
S oc ie te  l inneene de Bordeaux Actes 4th s e r . ,  
vo l .  1 , p. 2 4 3 .
1 9 1 2 __________________ G. W. Muller ,  Das T ie r r e ic h ,
Ostracoda 31 L ieferung.  pp. 321-322.
1889 __________________  Brady and Norman, a Monograph
of  the  Marine and Freshwater Ostracoda of  
the  North A t la n t i c  and o f  Northwestern Europe. 
Sec. 1, Ostracoda. S c i .  Trans.  Roy. Dublin 
S oc . ,  2, vo l .  4, p. 126, p l .  14, f i g s .  13- 
15.
1 8 9 6 __________________ Brady and Norman, idem. p. 731.
1 ^ 9 0 ______________• G. 0. Sa rs ,  Oversigt  a f  Norges
Crus taceer ,  med fo re lo b ig e  Bemaerkninger over 
de nye e l i e r  mindre bejkendte  A rte r  I I ,  (Bran- 
chiopoda, Ostracoda, C i r r iped ia )  C h r i s t i a n ia  
Videnskabs-selskabs Forh. no. 1 , pp. 1 9 , 7 0 .
1 8 9 1 __________________ Norman, Notes on the Marine
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Crustacea Ostracoda o f  Norway. Ann. Mag. Nat.
H i s t . ,  Ser .  6, vo l .  7, pp. 110, 120.
Non 1905 __________________  Norman, I r i s h  c ru s ta ce s  Ostracoda.
I r i s h  N a t . ,  v o l .  14, Dublin, p. 144.
Non 1906 _________________ Norman and S c o t t ,  The Crustacea
o f  Devon and Cornwall. William Westley and
Son, London, p. 118.
Non 1909 _________________ Norman and Brady, The Crustacea
o f  Northumberland Durham. Newcastle Tans.
Nat. H is t .  Soc. ,  n. s .  3, p t .  2, p. 350.
Non 1909 _________________  Hirschmann, Beitrag  zur Kenntnis
der Ostracodenfauna des Finnishen Meerbusens. 
Vorlaufige M it te lung.  Meddelanden a f  Soc. 
pro Fauna e t  F lora  Fannica I I ,  35, Hels ing­
f o r s ,  p. 289.
Non___1912 _________________  Hirschmann, idem. Zweite M i t te i -
lung.  Acta S o c i e t a t i s  pro Fauna e t  F lora  
Fennica, 3 6 , no. 2, H e ls in g fo rs ,  p. 52, f i g s .  
40, 41, 42 and 47.
1889 Cythere confusa Brady and Norman, A Monograph of
the  Marine and Freshwater Ostracoda o f  North 
A t l a n t i c  and o f  Northwestern Europe. S ec t .
1, Ostracoda, Sci.  Trans. Roy. Dublin Soc . ,
2, vo l .  4 , p. 127, p l .  14, f i g s .  16-18.
189 0 __________________Q. 0. Sa rs ,  Oversigt  a f  Norges
Crus taceer ,  raed fo re lo b ig e  Bemaerkninger 









(Branchiopoda, Ostracoda, C i r r iped ia )  Chris­
t i a n i a  Videnskabs-selskabs Forh. no. 1, pp. 
19, 70.
________________  Norman I r i s h  c rus tecea  Ostracoda,
I r i s h  N a t . ,  v o l .  14, Dublin, P. 144.
________________  Norman and S c o t t ,  The Crustacea
of  Devon and Cornwall. William Wesley and 
Son, London, p. 117.
________________  Norman and Brady, The Crustacea
of  Northumberland Durham. Newcastle Trans. 
Nat. H is t .  Soc . ,  n .  s .  3, p t .  2, p. 350.
  Hirschmann, Bei t rag  zur Kenntnis
der Ostracoden-fauna des Finnishen Meerbus- 
ens. Vorlauf ige M i t te i lu n g ,  Meddelanden a f  
Soc. pro Fauna e t  F lora  Fennica I I ,  35, Hel­
s in g fo r s ,  p. 289.
  Hirschmann, idem, Zweite M i t t e i ­
lung.  Acta S o c i e t a l i s  pro Fauna e t  F lora
Fennica 36, no. 2, H e ls in g fo rs ,  pp. 50-53, 
f i g s .  45-46.
Leptocyhtere p e l lu c id a  G. 0. Sa rs ,  An account of 
the  Crustacea of  Norway, v o l .  9, Ostracoda, 
p t .  9-10, pp. 172-173, p l .  79, f i g .  1.
._______________________ K lie ,  Be i t rag  zur Kenntnis
der Ostracoden der sudlichen und west l ichen  
Ostsee,  der  f e s t l a n d isc h e n  Nordseakuste und 









z ig ,  134, pp. 278-279.
  K l ie ,  Grimpe: Die T ie r -
w elt  der Nord- und Ostee.  p. 20, f i g .  27. 
___________________ K lie ,  Ostracoda in :  Dahl’ s
Die T ierw elt  Deutschlands. T e i l  34, L ie f ,  
i i i ,  pp. 166-167, f i g s .  551-553. 
__________________  Klie  Dubovsky, M a te r ia l s
c o n t r ib u ta ry  to  the  knowledge o f  the  O s t ra ­
coda fauna o f  the  Black Sea (with German 
Summ.) Trudy Karadagskoi Biologicheskoi 
S t a n t z i i  (Tran. S ta .  B io l .  Karadagh) 5: 
pp. 23-24.
__________________  Elofson, Zur Kenntnis der
marinen Ostracoden Schwedens mit bsonderer 
Berucksichtigung des Skageraks: Zool. Bidrag 
Uppsala 19, pp. 271-272.
S p ec i f ic  names or  l o c a l i t i e s  fo r  occurence a re  
a lso  l i s t e d  in the  following re fe re n c e s :  
 Brady., Report on the  O stra ­
coda dredged amongst the  Hebrides.  B r i t .  
Assoc. Adv. S c i . ,  p. 208. 
_______________________  Brady,_Ostracoda from the
River Scheld t  and th e  Grecian Archipelage.  
Ann. Mag. Nat. H i s t . ,  s e r .  4, vo l .  3, p. 4 5 . 
  Brady, Notes on Entomostra­
ca taken c h ie f ly  in the  Northumberland and 
Durham D i s t r i c t .  Nat. H is t .  Trans. Northumb.
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and Durham, I I I ,  pp. 362, 367.
1870 _______________________  Brady, Recent Ostracoda
from the  Gulf o f  S a in t  Lawrence. Ann. Mag. 
Nat. H i s t . ,  s e r .  4, vo l .  6 , p. 450.
1869 _______________________  Norman, Shetland F ina l
Dredging Report P t .  I I ,  On the Crustacea,  
Tun ica ta ,  Polyzoa, Echinodermata, Actinozoa, 
Hydrozoa and P o r i f e r s .  Rept. 38th Meeting, 
B r i t .  Assoc. Adv. S c i .  London, p .  290.
1 6 7 0 ________________________ , The Ostracoda and Framini-
f e r a  of  Tidal  R ivers .  Ann. Mag. Nat. H i s t . ,
s e r .  4 , vo l .  6 , pp. 2 7 , 3 1 »
167 4 ________________________ , On Ostracoda taken* amongst
the  S c i l l y  I s l a n d s ,  and on the anatomy of  Dar-
w in e l la  s tevenson i .  Ann. Mag. Nat. H i s t . ,  
s e r .  4 , vo l .  13, p. 115.
1675  _______________________ Brady, Les Fonds de l a  Mer,
1876
t .  2 , p. 1 1 .
coas t Durham and i
B r i t . Assn. Rept.
Non 1907
, Report on dredging o f f  the
, On the  Crustacea o f  the
Channel I s l a n d s .  Ann. Mag. Nat. H i s t . ,  s e r .  
7, vo l .  6 , p. 3 70 .
1907 Cythere confusa . On the Crustacea o f  the  Channel 
I s l a n d s .  Ann. Mag. Nat. H i s t . ,  s e r .  7, vo l .  
6 , p. 370.
20
1946 Leptocyhtere p e l lu c id a  Hessland, Marine Schalena- 
blagerungen Nord- Bohuslans. Univ. Uppsala 
Bul l .  Geol . ,  v o l .  31, p. 272.
1 8 7 2 ________________________ Brady and Robertson, On
the  d i s t r i b u t i o n  o f  the  B r i t i s h  Ostracoda.
Ann. Mag. N a t . ,  H i s t .  s e r .  4, vo l .  9, pp. 53, 
54, 57, 59, 60, 68.
The w r i t e r  has not seen the  following r e fe re n c e s :  
1865 Cyphere p e l l u c i d a , M. S a rs ,  Om dei Norge forekem-
mende f o s s i l e  dy re l inen  gen f r a  Q uar tae rpe r io -  
den. C h r i s t i a n i a ,  p. 4#, 117.
1865 __________________ Malcolmson, L i s t  of  Ostracoda,
F i r s t  Report on the  Marine fauna o f  the  -
southwest o f  I r e la n d .  Proc. Roy. I r i s h  Acad.
Second s e r .  IV, Science,  p .  633.
1 9 0 1 __________________ Brogger, Om de se n g la c ia le  og
p o s tg l a c i a l e  n iv a fo ran d r in g er  i  K r i s t i a n i a -
f a l t e t .  Norges geo l .  unders.
Non 1902 __________________ , Notes on the  n a tu ra l  h i s t o r y
o f  e a s t  Finmark. Ann. Mag. Nat. H i s t .  Ser.  
VII ,  vo l .  10, p. 4 8 4 .
Non 1 9 0 1 __________________Anderson, E t t  bidrag t i l l  O ste rs -
jons  d ju rg e o g ra t i .  Ymer. IV, Stockholm, p. 
366.
Non 1906 _________________ S c o t t ,  A catalogue o f  land
freshw ate r  and marine Crustacea found in  the  
bas in  of  th e  r i v e r  Forth and i t s  e s tu a ry ,  I I .
21
Ostracoda, Copepoda, and C i r r ip e d ia .  Proc. 
Roy. Phys. Soc. Edinburgh. XVI, 7, p. 280.
1901 Cythere confusa Anderson, E t t  b idrag  t i l l  O ste rs -
jons  d ju rg e o g ra t i .  Ymer, IV, Stockholm, p. 
368.
1902 ________________Norman, Notes on the n a t u r a l  h i s ­
to ry  of  ea s t  Finmark. Ann. Mag. H is t .  Ser. 
VII, vo l .  10, p. 484.
1906 ________________  S c o t t ,  A ca ta logue o f  land ,  f r e s h ­
water  and marine Crustacea found in the  basin 
o f  the r i v e r  Forth and i t s  e s tu a ry .  I I .  
Ostracoda, Copepoda and C i r r ip e d ia .  Proc.
Roy. Phys. Soc. Edinburgh. XVI: 7, p. 280. 
1931 Leptocythere p e l lu c id a  Muller,  Die ostracoden des 
a rk t i s eh en  Gebietes .  Fauna A rc t ica  VI, i ,
p. 28.
193S ________________________  Stephensep, Marine Ostracoda
and Cladocera. Zool. o f  Ice land  I I I ,  32. 
Copenhagen and Reykjavik, p. 6 
Remarks: Specimens fo r  comparison in t h i s  paper came
from Dog’ s Bay, County Galway, I r e la n d .
Genus CALLISTOCYTHERE Ruggier i ,  1953 
Cythere a u c t .  ( P a r t . ) .
1894 Cythere G. W. Muller ( p a r t . ) ,  pp. 350-352.
1925 Leptocythere Sars ( p a r t . ) ,  pp. 171-172.
1942 Cythere Rome ( p a r t . ) ,  pp. 18-19.
Leptocythere au c t .  ( p a r t . )
22
1953 Leptocythere (C a l l i s t o c y t h e r e ) Ruggier i ,  p. 99*
Type S p ec ie s : Cythere l i t t o r a l i s  G. W. Muller,  1S94*
Diagnosis : Carapace e longate to  subquadangular; su r ­
face  scu lp tu red  by r e t i c u l a t i o n  and undula t ing  r id g e s .  Ves­
t i b u l e  poorly developed. More than two a n t e r i o r  te rminal  
t e e th  of median hinge element o f  l e f t  valve d e f i n i t e l y  en 
enlarged;  corresponding sockets  o f  r i g h t  valve d i s t i n c t .  
Color u sua l ly  yellow.
D esc r ip t io n : Carapace th ic k ,  comparatively small ,  com­
pressed  l a t e r a l l y .  In s ide  view, subquadangular, p o s t e r i o r -  
ca rd in a l  angle d i s t i n c t ,  d o rsa l  margin nea r ly  s t r a i g h t ,  ven­
t r a l  margin s inuous; a n t e r i o r  margin more broadly rounded 
than p o s t e r i o r .  Surface r e t i c u l a t e  or  with undula t ing  r i d ­
ges;  a n t e r io r  and p o s t e r i o r  marginal r id g es  well  developed. 
Calcareous po r t ion  o f  inner  lam el la  i s  broad in a n t e r io r  
and p o s te ro v e n t ra l  reg ions .  Line o f  concrescence almost 
co inc ides  with inne r  margin. Radial pore canals  po ly fu r-  
ca te  and lo b a te ,  becoming s e r r a t e  near  the margin in weath­
ered specimens. Hingement of  the  r i g h t  valve c o n s i s t s  of 
an a n t e r io r  to o th ,  in te rm ed ia te  f i n e ly  p i t t e d  s h e l f  which 
has one or o f ten  more than one prominent socket or  p i t  a t  
i t s  a n t e r i o r  te rm in a t io n ,  and a subquadrate p o s t e r i o r  too th ;  
a n t e r i o r  and p o s t e r i o r  t e e th  s l i g h t l y  c re n u la te .  Hingement 
o f  l e f t  valve c o n s i s t s  o f  a n t e r i o r  socket ,  in te rm ed ia te  
c renu la ted  r id g e  which has one o r  o f ten  more than one too th  
o f  n ea r ly  equal s iz e  a t  i t s  a n t e r i o r  te rm ina t ion ,  and a 
p o s t e r i o r  socket;  p o s t e r i o r  socket opens i n t e r i o r l y .  Ante-
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r i o r  and p o s t e r i o r  sockets  o f  l e f t  valve a re  connected 
through a con ta inan t  which runs between f lange  and interme­
d i a t e  c ren u la te  r id g e .  Too th- l ike  p ro je c t io n s  o f  an a n t i ­
s l i p  na tu re  a re  p resen t  in f r o n t  o f  the  a n t e r i o r  socket and 
below the  p o s t e r i o r  socket .  The marginal con tac t  a reas  of  
the  two valves  a re  f a i r l y  broad around the  a n t e r i o r  and in 
the  p o s te ro v e n t ra l  reg ion .  The v en t ra l  sinuous margin of  
the  r i g h t  valve has a groove w ith  a knob which i s  loca ted  
on the  ou te r  wall  o f  the groove, and i s  here c a l le d  a "snap 
knob". The l e f t  valve has a s e lv a g e - l ik e  s t rong  r idge  with 
a " snap -p i t"  on the  ou te r  s ide  of  the  r id g e ,  which corre»- 
sponds to  the  groove and "snap-knob" o f  the r i g h t  valve.
Sexual dimorphism: The female form i s  l a r g e r  and more
quadangular than the  male form in s ide  view. In dorsa l  view, 
the female form appears broader  than the male, e s p e c ia l ly  in 
the  p o s te ro c e n t r a l  a rea .  Sometimes the  su r face  scu lp tu re  of 
the  male form i s  somewhat s t ro n g e r  than t h a t  of  the female 
form, e s p e c ia l ly  in the p o s te ro v e n t ra l  a rea .  Cythere pav- 
onia Brady has cup-shaped excavations or l o c u l i  on the pos­
te ro v e n t r a l  su r face  of  the  s h e l l .  This type of  excavation 
i s  found in female forms o f  some Paleozoic o s t rac o d s .  T r ie -  
be l  (1914) ques t ionably  ass igned  t h i s  species  to the genus 
Leptocythere s . l . ,  and i s  o f  the  opinion t h a t  these  excava­
t i o n s  do not serve as a brood pouch. The same type of  cup­
shaped excavations are  found in C a l l i s to c y th e r e  sp. which i s  
descr ibed  by Brady as Cythere c r i s p a t a  in the  Challenger 
Report .
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Comparison: The genera ,  Leptocythere and C a l l i s t o -
cy there  possess  a very s im i la r  s h e l l  s t r u c t u r e .  However, 
in Lep tocy there . the  s h e l l  i s  comparatively t h i n ,  whereas 
in C a l l i s t o c y t h e r e . s trong depos i t ion  o f  s h e l l  m a te r ia l  modi­
f i e s  and a c c e le r a t e s  the su r face  ornamentation and the hinge 
s t r u c t u r e .  The following d i f fe re n c e s  a re  recognizab le :
Carapace: In gen e ra l ,  Leptocythere has a more e longate
and a th in n e r  carapace than C a l l i s t o c y t h e r e . The surface  
of  Leptocythere i s  r a th e r  smooth or f i n e ly  puncta te ,  and the  
ornamentation i s  u sua l ly  weak, whereas in C a l l i s t o c y t h e r e . 
the surface  o f  the carapace i s  s t rong ly  ornamented by r e t i ­
cu la t ion  or undula t ion  o f  i r r e g u l a r l y  arranged r id g es .
Viewed from above, Leptocythere has a r a t h e r  smooth p o s te ro -  
c e n t r a l  su r fa ce ,  whereas C a l l i s to c y th e r e  has of ten  an angu- 
l a t e d  p o s te ro c e n t r a l  su r face  owing to the  s trong development 
of  p o s t e r i o r  marginal r id g e s .  The "snap knob" and p i t  
s t r u c tu r e  on the  v e n t ra l  sinuous margin develops c h a r a c t e r i s ­
t i c a l l y  in C a l l i s t o c y t h e r e ; however, i t  i s  not  always p re ­
sen t  in L ep tocy there .
Hinge s t r u c t u r e : C a l l i s to c y th e re  has a well  developed
hinge s t r u c t u r e  in which both va lves  t i g h t l y  a r t i c u l a t e  with 
each o th e r .  On the co n t ra ry ,  hingement o f  Leptocythere i s  
f r a g i l e  and the  t e e th  and sockets  do not a r t i c u l a t e  very 
w e l l .  The r i g h t  valve o f  C a l l i s to c y th e re  has one o r  more 
prominent p i t s  j u s t  behind the  a n t e r io r  to o th ,  a f e a tu r e  not 
p resen t  in Leptocythere . These p i t s  correspond to the  knobs 
j u s t  behind the a n t e r i o r  socket o f  the l e f t  va lve .  In
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Leptocythere the  p i t s  a re  lack ing  or  obscure,  because the 
t e e t h  a t  the  a n t e r i o r  te rm ina t ion  o f  the in te rm ed ia te  r idge  
o f  the  r i g h t  valve f i t  under the  median r id g e  of  the  l e f t  
in s te ad  of  in to  sockets ,  as in C a l l i s t o c y t h e r e . The crenu- 
l a t i o n  o f  the in te rm ed ia te  r idge  i s  more d i s t i n c t  in C a l l i s ­
tocy the re  than in  Leptocy there . In Leptocy there . the l i n e  
o f  concrescence runs i r r e g u l a r l y  near  the middle o f  the  mar­
g in a l  a rea  and a d e f i n i t e  v e s t ib u le  i s  developed. However, 
in  C a l l i s to c y th e re  the  l i n e  o f  concrescence runs c lose  to the 
inne r  margin and o f ten  i t  co inc ides  with the  inner  margin.
Ecology: Leptocytherine os tracods  have been repor ted
from shallow marine, b rack ish ,  and f resh  water  environments. 
(Klie ,  1939)* The European Leptocythere s .  s t r .  shows a 
c e r t a in  p reference  fo r  b rack ish  water environments. Around 
Japan, C a l l i s to c y th e re  i s  found in l i t t o r a l  sands. Lepto­
cythere  i s  rep o r ted  from cold w ater ,  whereas, C a l l i s to c y th e re  
i s  predominant in warm w ater .  (Ruggieri ,  1953).
Remarks: The f i r s t  group o f  G. W. M ulle r ’ s c l a s s i f i c a ­
t io n  (1894), which i s  rep resen ted  by Cythere with the ca ra ­
pace of  the  female l e s s  than twice as long as h igh ,  and the 
Cythere lob ian co i  sec t ion  o f  Rome’ s c l a s s i f i c a t i o n  (1942), 
correspond to C a l l i s t o c y t h e r e . Pokorny (1952) observed in 
le p to c y th e r in e  o s t racods ,  a g radual  t r a n s i t i o n  o f  hingement 
from a merodont type to  an amphidont type, because o f  the 
enlargement o f  the  a n t e r io r  te rm ina l  t e e th  of  the c renu la te  
r id g e  of  the l e f t  valve.  C a l l i s to c y th e re  has d e n t i t io n  
r e l a t e d  to entomodont, but d i f f e r s  in having more than one
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s trong  to o th ,  (u sua l ly  two such te e th )  a t  the  a n t e r i o r  t e r ­
mination of  the  c ren u la te  in te rm ed ia te  r idge  of  th e  l e f t  
va lve .  In t h i s  ch a rac te r  i t  i s  c lose  to Xenocythere but d i f ­
f e r s  from t h a t  genus in having a conta inant  in the  l e f t  
va lve ,  and in the development o f  a n t i - s l i p  t e e t h .  C a l l i s t o ­
cythere  can be subdivided in to  two groups, C. l i t t o r a l i s  
group and C. .japonica group’ s according to  d i f fe re n c e s  in the 
shape of the  carapace and in the d e t a i l s  o f  hinge s t r u c t u r e .
1. C a l l i s to c y th e r e  l i t t o r a l i s  group
Carapace comparatively th i c k ,  subquadrangular in  l a t e r ­
a l  o u t l i n e .  Ornamentation s t ro n g .  The two or more a n t e r i o r  
te rm ina l  t e e th  o f  the  l e f t  valve and corresponding sockets  
of  the  r i g h t  valve d e f i n i t e l y  enlarged.  V est ibu le  poorly 
developed. Color yellow.
C a l l i s to c y th e r e  sp.
1880 Cythere c r i s p a t a  G. S. Brady, Challenger Report, Zoolo­
gy, vol .  1, pp. 72-73, p i .  XIV, f i g s .  8a-d.
Remarks: Cythere c r i s p a t a  Brady (1868) was o r i g i n a l l y
descr ibed  from Tenodos in the  eas te rn  Mediterranean. I t s  
carapace has a su r face  which i s  ’’exceedingly i r r e g u l a r ,  
marked with waved rounded and i r r e g u l a r l y  felxuous r i d g e s . ”
In Brady’ s Challenger Report , (1880) another  specimen was 
f ig u red  from the P a c i f i c  as C. c r i s p a t a . I t  came from e i t h e r  
Port  Jackson, Booby I s la n d ,  o r  Hongkong Harbor. Brady i n d i ­
ca ted  t h a t  t h i s  P a c i f i c  form i s  ch a ra c te r iz e d  by a r e t i c u l a t e  
s h e l l  surface which was ’’scu lp tu red  a l l  over with c l o s e ly - s e t  
angular  excavations o f  i r r e g u l a r  form and s i z e , "  I t  i s  a l so
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noteworthy t h a t  th e  form f ig u red  shows c re s ce n t ic  excava­
t i o n s  on the  v e n t r a l  su r face  o f  the  carapace. In 1890 Brady 
descr ibed  C. c rena ta  from Noumea, New Caledonia, and from 
o th e r  south P a c i f i c  l o c a l i t i e s  and placed the forms he had 
prev ious ly  repo r ted  from Port  Jackson, Booby I s l a n d ,  and Hong­
kong in the  synonomy of  t h i s  new sp e c ie s .  However, the  type 
o f  C. c rena ta  as  f ig u re d  by Brady shows a more or  l e s s  f lex u -  
ous su r face ,  "marked with undulated r id g e s  very v a r ia b le  in 
t h e i r  development enc losing  between them fossae  o f  i r r e g u l a r  
shape and s i z e . "  From t h i s  i t  w i l l  be seen th a t  the  spec ies  
f igu red  in  the Challenger Report was d i f f e r e n t  from the  Medi­
te rranean  C. c r i s p a t a  Brady, and a lso  d i f f e r e n t  from the  l a t e r  
C. c rena ta  Brady in both su r face  ornamentation and o u t l i n e .  
None of  the  forms f ig u re d  by Brady have been encountered in 
my Japanese c o l l e c t i o n s .
C a l l i s to c y th e r e  r e c ta n g u la ta  (Kajiyama), 1913 
1913 Cythere r e c t a n g u la ta  Kajiyama, Dobutsugaku-zasshi(Zool.
Mag.) vo l .  25, no. 291, pp. 10-11, p l . . l ,  f i g s .  56-60.
Remarks; This spec ie s  was descr ibed  by Kajiyama from 
Misaki,  Miura Pen insu la ,  Kanagawa P e r fe c tu re ,  Japan. The 
o r i g i n a l  d e s c r ip t io n  i s  w r i t t e n  in  Japanese.  The spec ies  i s  
c h a ra c te r iz e d  by the  prominent p o s te ro v e n t ra l  r id g e  which 
cont inues to the a n te ro v e n t r a l  a r e a ,  runs along th e  v e n t ra l  
margin, p r o je c t s  below the  p o s te ro v e n t r a l  margin, t u rn s  upward 
nea r  the p o s te r i o r  end, makes th r e e  p ro je c t io n s  in the  pos te ­
r i o r  a rea  and ends in  the  p o s te ro d o rsa l  a rea .
C a l l i s to c y th e re  nipponica Hanai, n. sp.
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PI.  I ,  F ig s .  l a ,  b; PI.  IV, Fig .  4.
D esc r ip t io n : Carapace oblong to subquadrangular in s ide
view; h ig h es t  a t  a n t e r io r  c a rd in a l  angle;  a n t e r i o r  o u t l i n e  
ob l ique ly  rounded with about 10 small p ro je c t io n s  a t  end of 
r a d i a l  pore cana ls ,  e s p e c ia l ly  in  lower h a l f  o f  a n t e r io r  mar­
g in ;  do rsa l  o u t l i n e  gen t ly  convex and s loping toward p o s t e r i ­
or ;  v e n t ra l  o u t l i n e  s l i g h t l y  sinuous near  middle; p o s te r io r  
o u t l i n e  t ru n ca ted ,  rounded below. Most of su r face  scu lp tu red  
by coarse and deep r e t i c u l a t i o n s ,  which are  r a t h e r  uniformly 
developed except immediately below and behind the  p lace  of  
muscle-attachment where one o r  more cross  r id g e s  appear to 
be lack ing .  A row of  small p r o je c t io n s  along a n t e r i o r  con tac t  
margin becomes a r idge  v e n t r a l l y  which runs along the v e n t ra l  
con tac t  margin, s l i g h t l y  d ig re s s e s  from the margin in the  ven­
t r a l  sinuous a re a ,  curves around the  p o s te r i o r  margin and ends 
near  the  p o s te ro c a rd in a l  ang le .  A second a n t e r i o r  marginal 
rim s t a r t s  a t  the  an te ro v e n t r a l  margin, and runs upward along 
the  a n t e r i o r  margin, but d ig re s s e s  from the margin in the 
upper h a l f  and ends near  the  a n te ro ca rd in a l  ang le .  A dorso- 
p o s t e r i o r  marginal r idge  s t a r t s  behind the  eye spot and i s  
s u f f i c i e n t l y  high to obscure the  s t r a i g h t  hinge l i n e ;  i t  
curves around the  upper tw o - th i rd s  o f  the  p o s te r i o r  end 
before  dying out where the two d o rso p o s te r io r  and ventropos-  
t e r i o r  r id g es  fuse  s ide  by s id e .  A second p o s t e r i o r  r idge  
s t a r t s  downward from j u s t  in  f r o n t  o f  the  p o s t e r i o r  ca rd ina l  
a rea  and then curves to  p a r a l l e l  the  p o s te r io r  marginal rim.
I t  te rm ina tes  in the  p o s te ro v e n t r a l  a rea  where i t  connects
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with the r e t i c u l a t e  p a t t e r n  o f  the  su r face .  In d o r sa l  view 
the  carapace f a l s e l y  appears to  be c o n s t r i c t e d  immediately 
behind the  a rea  of  m uscle-at tachment. This appearance i s  
due to  the  f a i l u r e  o f  c e r t a in  r e t i c u l a t e  r id g es  to  develop 
in  t h i s  immediate a r e a .  A nter io r  and p o s t e r i o r  marginal 
r id g e s  give s l i g h t  angula t ion  to  the  do rsa l  view. The dor­
sa l  su r face  o f  each valve i s  f l a t t e n e d .  These f l a t  su r faces  
s lop toward each o th e r  so as to  make a V-shaped through 
along the  hinge l i n e .  Each f l a t t e n e d  a rea  i s  corssed  by 
about four  t r a n s v e rs e  r idges  which a re  s l i g h t l y  ob l ique  to 
the  hinge l i n e .  In end view, the  carapace i s  subovate,  
b roades t  a t  a p o in t  a l i t t l e  below mid-height .  V en tra l  su r ­
face  s l i g h t l y  f l a t t e n e d .  Eye spot small .  The l i n e  o f  con- 
crescense  almost co inc ides  with the  inne r  margin, and the 
v e s t i b u l e  i s  extremely narrow. The d u p l ic a tu re  i s  wide a t  
a n t e r i o r  and p o s te ro v e n t r a l  r e g io n s .  Radial pore canals  
moderately numerous and p o ly fu rca te  outwardly. At the  
a n te ro v e n t r a l  margin, they extend to  each marginal p ro je c ­
t io n  where the  p o ly fu rc a t io n s  a re  most d i s t i n c t i v e .  Some 
branches o f  the  r a d i a l  pore cana ls  te rm ina te  between the  
margin o f  the  carapace and the marginal rim. The normal 
pore canals  a re  few in number and r e l a t i v e l y  l a rg e  in  s i z e ,  
and a re  s c a t t e r e d  over the  su rface  between r e t i c u l a t i o n s .
The rauscle-scar  p a t t e rn  i s  lo c a te d  s l i g h t l y  lower than cen­
t e r ,  below and behind the  c e n t r a l  p i t ,  and c o n s i s t s  o f  a t  
l e a s t  fou r  s l i g h t l y  e longated ,  c lo se ly  spaced s c a r s .  Each 
scar  i s  r a i s e d  as  a tu b e rc le  on the  in s id e  o f  the  va lve .
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The selvage i s  prominent in both va lves ,  e s p e c ia l ly  s trong 
in  the  v e n t r a l  sinuous margin. In the  l e f t  valve ,  the  s e l ­
vage serves as  a r idge  which i s  a complement to the f lange  
groove of th e  r i g h t  va lve .  On the c o n t ra ry ,  in the r i g h t  
valve the  selvage serves as an inner  wall  of  the f lange  gro­
ove. In the  v e n t r a l  sinuous p a r t  of  the  r i g h t  va lve ,  the  
f lange  has a "snap knob". In the  l e f t  a corresponding "snap 
p i t "  cu ts  th e  f lange ,  reaches to the  se lvage ,  and opens o u t ­
wardly. The hinge of  the  r i g h t  valve c o n s i s t s  of an a n t e r i ­
or  f a i n t l y  c ren u la te  to o th ,  two sockets ,  a long and minutely 
p i t t e d  in te rm ed ia te  r id g e ,  and a s l i g h t l y  c ren u la te  p o s t e r i ­
or to o th .  The in te rm ed ia te  r idge  i s  almost s t r a i g h t ,  makes 
an angle of  about 155° with  a n t e r io r  t e e t h  and two socke ts ,  
and an angle  of about 145° with the  p o s t e r i o r  too th .  The 
hinge of  the  l e f t  valve c o n s i s t s  o f  an a n t e r i o r  socket ,  two 
t e e t h ,  an in te rm ed ia te  c ren u la te  r idge  and a p o s t e r i o r  sock­
e t .  The a n t e r i o r  and p o s t e r i o r  sockets  open to the  i n t e r i o r .  
Between the  in te rm ed ia te  r idge  and the  f lan g e ,  th e re  deve l­
ops a con ta inan t  which connects the  a n t e r i o r  and p o s t e r i o r  
sockets .
Dimensions: Holotype (complete carapace) leng th  0.65
mm., he igh t  0.36 mm., th ic k n ess  0.30 mm.; paratype (complete 
carapace) len g th  0.62 mm., height  0.35 mm., th ickness  0.30 
mm.
Occurrence: All  types  were c o l le c te d  from Recent beach
sand from Loc. 1, where i t  i s  r a r e .
Remarks: This spec ie s  shows some r e l a t i o n  to C a l l i s t o -
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cythere  sp. descr ibed  by Brady (lSSO) a s  Cythere c r i s p a t a  
(Brady 1S80, pp. 72-73, pl« XIV, f i g s .  6 s - d ) . However, 
the  d i s t i n c t  a n t e r i o r  marginal r ims,  the  p o s te ro v e n t ra l  
r id g e ,  and the  su rface  ornamentation a t  the  v e n t r a l  p a r t  of  
the  va lves  in  t h i s  spec ies  i s  q u i te  d i f f e r e n t  from those  in 
the l a t t e r  sp e c ie s .  Furthermore, C a l l i s to c y th e r e  nipponica 
Hanai does not  possess  the  small l o c u l i - l i k e  excavations 
which a re  c h a r a c t e r i s t i c  o f  Brady’ s sp e c ie s .
C a l l i s to c y th e re  r e t i c u l a t a  Hanai, n. sp.
PI.  I I ,  F igs .  2 a -d .
D esc r ip t io n : Carapace oblong, subreniform, h ig h es t  a t
the a n t e r i o r  c a rd in a l  ang le .  A nter io r  margin o b l ique ly  . 
rounded, with about f iv e  small p r o je c t io n s  a t  te rm in a t io n ,  
of  r a d i a l  pore cana ls ,  e s p e c i a l ly  along l o w e r  h a l f  o f  a n t e r i ­
or margin. Dorsal margin gen t ly  arched and in c l in e d  back­
ward. P o s te r io r  c a rd in a l  angu la t ion  d i s t i n c t .  P o s te r io r  
margin t ru n ca ted  above, rounded below. Ventral  margin mod­
e r a t e ly  sinuous nea r  middle. Surface scu lp tu red  by dense 
and deep r e t i c u l a t i o n s .  A nter io r  marginal r id g e  weak; 
beginning a t  the  middle o f  the a n t e r i o r  margin, i t  runs 
along the  an te ro v e n t r a l  margin to  the  v e n t ra l  s in u a t io n .
The second a n t e r i o r  marginal r id g e  runs from the  eye spot 
to  th e  a n t e ro c e n t r a l  a rea ,  A d o r so p o s te r io r  marginal r idge  
s t a r t s  behind the eye spot and i s  s u f f i c i e n t l y  high to 
obscure the  hinge l i n e .  I t  reaches  to  the  lower p a r t  of 
the  p o s t e r i o r  margin. The second p o s t e r i o r  r idge  runs from 
the  p o s te ro d o rsa l  a re a ,  i s  prominent in the  p o s te ro v e n t r a l
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a re a ,  and ends in the v e n t r a l  sinuous margin. In the dor­
s a l  view, the  carapace i s  e longate  ovate ,  widest  in the 
p o s te ro c e n t r a l  a re a ,  but s l i g h t l y  compressed in the  c e n t r a l  
muscle-scar  a r e a .  The troughs between the  f i r s t  and second 
a n t e r i o r  marginal r id g e s ,  and the  f i r s t  and second p o s t e r i ­
or  marginal r id g e s  are, prominent in d o rsa l  view. Dorsal 
su r face  of  the  valves  forms a V-shaped trough along the  h in ­
ge l i n e .  In end view the  carapace i s  subovate.  Sexual dim­
orphism f a i r l y  s t rong ;  male form s l i g h t l y  narrower in s ide  
view, and more compressed in d o rsa l  view, e s p e c ia l ly  a t  the 
p o s te ro c e n t r a l  a rea .
Dimensions: Holotype (male complete carapace) leng th
0.52 mm., he igh t  0.27 mm., th ickness  0.20 mm., a l lo ty p e
(female complete carapace) leng th  0.53 mm., he ight  0.30 mm., 
th ick n ess  0.25 mm.; paratype (male complete carapace) l e n ­
gth 0.53 mm., he igh t  0.27 mm., th ick n ess  0.21 mm.; (female 
complete carapace) leng th  0.56 mm., he igh t  0.31 mm., t h i c k ­
ness  0.25 mm.
Occurrence: All  type specimens were co l le c te d  from
Recent beach sand from Loc. 1, where they are  common.
Remarks: This spec ies  c lo se ly  resembles C a l l i s t o ­
cy there  nipponicea Hanai; i t  i s  however, smaller  and d i f ­
f e r s  in l a t e r a l  o u t l i n e .  The r e t i c u l a t i o n  i s  denser in 
t h i s  spec ies  and the  p a t t e rn  o f  the  marginal r id g es  i s  
q u i t e  d i f f e r e n t  from C a l l i s to c y th e r e  n ip p o n ica , e s p e c i a l ­
ly  in the  second p o s t e r i o r  marginal r id g e .  Among the  Eur­
opean sp e c ie s ,  Leptocythere bacesoci (Rome) from Recent
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Quaternary d e p o s i t s  o f  Monaco and I t a l y  i s  c lo se ly  r e l a t e d  
to  t h i s  sp e c ie s .  This spec ies  has coarser  r e t i c u l a t i o n s  
than the  European spec ies .
C a l l i s to c y th e re  a l a t a  Hanai, n. sp.
PI .  I ,  F igs .  4a ,b ;  PI.  IV, F ig .  5.
D esc r ip t io n : Carapace oblong in s ide  view, somewhat
tumid, h ig h e s t  a t  a n te ro c a rd in a l  ang le .  A n te r io r  margin 
ob l ique ly  rounded, with about e ig h t  small p r o je c t io n s  a t  
te rm ina t ions  of  r a d i a l  pore cana ls ,  e s p e c i a l l y . along lower 
h a l f  of  a n t e r i o r  margin. Dorsal margin s l i g h t l y  arched, 
s loping gen t ly  toward p o s t e r i o r .  P o s te r io r  c a rd in a l  angle 
d i s t i n c t  in  l e f t  va lve ,  obscure in r i g h t  va lve .  P o s te r io r  
margin rounded below. Ventral  margin very s l i g h t l y  s in u ­
ous near  middle. Surface scu lp tu red  by coarse and deep 
r e t i c u l a t i o n s .  The second a n t e r i o r  marginal r idge  begins 
a t  the  a n t e r i o r  ca rd ina l  ang le ,  d ig re s se s  from the  middle 
of  the a n t e r i o r  margin, then follows the a n t e r i o r  margin 
c lo se ly  to  the  v e n t r a l  margin, where i t  connects with the  
prominent v e n t r a l  marginal r id g e .  The second p o s te r io r  
marginal r id g e  branches from the  f i r s t  p o s t e r i o r  marginal 
r id g e  near  the  p o s te r i o r  ca rd in a l  angle and curves downward 
almost to  the  v e n t r a l  margin. A s t r a i g h t  v e n t r a l  r idge  
begins a t  the  junc t ion  with the  a n t e r i o r  margin. I t  runs 
backward away from the  v e n t r a l  contac t  margin and te rm i­
n a te s  in  a sp ine ,  which g ives  an a l a t e  appearance in s ide  
view. In d o rsa l  view the  carapace i s  seen to  be widest  in  
the  p o s te ro c e n t r a l  a rea .  The f l a t  do rsa l  surface  o f  both
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valves  makes a V-shaped trough along the  h in g e - l i n e .  The 
trough i s  deepest  a t  th e  p o s t e r i o r  end. The p o s te r i o r  mar­
g in a l  rim and the  second p o s t e r i o r  marginal r id g e  p ro jec ­
t i o n s  near  the  p o s te r i o r  end when viewed from above. View­
ed from in  f r o n t  the carapace i s  seen to  be subovate in the  
a n t e r i o r  h a l f  and subpentagonal in the  p o s t e r i o r  h a l f  
because o f  the  v e n t r o l a t e r a l  r id g e s ,  fhe marginal a rea ,  
adductor muscle-scar  p a t t e r n s  and hinge s t r u c t u r e  a re  s imi­
l a r  to those  o f  the  o th e r  spec ies  o f  t h i s  genus. Sexual 
dimorphism i s  weak; the  carapace o f  the  female form i s  
somewhat l a r g e r  than t h a t  o f  the male form, and i s  widest  
a t  the p o s te ro c e n t r a l  a re a ,  whereas the  male form i s  wid­
e s t  a t  the c e n t r a l  a rea .
Dimensions: Holotype (male complete carapace) leng th
0.57 mm., he ig h t  0.30 mm., th ick n ess  0.27 mm.; a l lo ty p e  
(female complete carapace) leng th  0.59 mm., he igh t  0.33 
mm., th ick n ess  0 .29 mm,; para type  (female complete ca ra ­
pace) leng th  0 .59 mm., he ig h t  0.33 mm., th ic k n ess  0.29 
mm.
Occurrence: Holotype and a l lo ty p e  specimens were
c o l le c te d  from Recent beach sand a t  Loc. 2. ( c o l l .  by 
Hanai, 1 4 / l  1953) Paratype specimens were c o l l e c te d  from 
Recent beach sand a t  Loc. 1, where i t  i s  r a r e .
Remarks: The s t r a i g h t  v e n t r a l  r id g e  with the  spine
a t  i t s  p o s t e r i o r  te rm ina t ion  c h a ra c te r i z e s  t h i s  spec ie s .
I t  has some resemblance to C a l l i s to c y th e r e ' n ipponica 
Hanai. However, in i t s  coa rse r  r e t i c u l a t i o n  and s t r a i g h t
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v e n t r a l  r id g e ,  i t  c l e a r ly  d i f f e r s  from the l a t t e r  sp ec ie s .
C a l l i s to c y th e re  rugosa Hanai, n .  sp.
PI .  I I ,  F igs .  3 a-d .
D esc r ip t io n : Carapace small ,  oblong, subreniform,
h ighes t  a t  the  a n t e r i o r  c a rd in a l  angle;  a n t e r i o r  margin 
ob l ique ly  rounded; te rm ina t ions  o f  the  r a d i a l  pore canals  
form about seven s l i g h t  p r o je c t io n s  along the  a n t e r i o r  mar­
g in .  Dorsal margin s t r a i g h t ,  p o s t e r i o r  d o rsa l  slope some­
what concave. Ventral  margin sinuous near  middle. Surface 
scu lp tu red  by numerous f l e x u r e s ,  two lo n g i tu d in a l  t rends  
being the  most prominent.  R e t ic u la t io n  on a small sca le  
develops in the  a n te ro d o rs a l ,  a n t e r o v e n t r a l ,  p o s te ro d o rsa l ,  
and p o s te ro v e n t r a l  a rea s .  The second p o s te ro v e n t r a l  mar­
gin r id g e  i s  prominent and runs from the p o s t e r i o r  p a r t  of  
the  do rsa l  margin to  the v e n t r a l  sinuous margin, making a 
s trong  p o s t e r i o r  angula t ion  in d o rsa l  view. The second 
a n t e r i o r  marginal r idge  i s  s t rong  and runs from the  upper 
p a r t  o f  the  a n t e r i o r  margin to the  an te ro v e n t r a l  a rea .
The marginal a rea  and rauscle-scar p a t t e rn  a r e  s im i la r  to 
those  o f  C a l l i s to c y th e re  nipponica  Hanai. The hinge i s  
l ik ew ise  s im i la r  but i s  more s t ro n g ly  arched in C a l l i s t o ­
cy there  n ipponica .  In the d o rsa l  view, the carapace 
appears compressed and i r r e g u l a r l y  subhexagonal with  both 
the  a n t e r i o r  marginal r idge  and the  p o s te ro v e n t r a l  margin­
a l  r id g e  p ro je c te d .  In the  end view, the  carapace i s  sub- 
hexagonal in o u t l i n e .
Sexual dimorphism i s  very s l i g h t .  The female form i s
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t h i c k e r  in v e n t r a l  view and s l i g h t l y  l a r g e r  than the  male 
form, and i s  quadangular in shape.
Dimensions: Holotype (male complete carapace) leng th
O. 46  mm., he ig h t  0.25 mm., th ick n ess  0 .17 mm.; a l lo ty p e
(female complete carapace) leng th  0.45 mm., he igh t  0.25 mm., 
th ic k n ess  0 .20 mm.; paratype (male complete carapace) l e n ­
gth  0.44 mm., he igh t  0.24 mm., th ickness  0.17 mm.; (female 
complete carapace) leng th  0.47 mm., he igh t  0.27 mm., t h i c k ­
ness  0.21 mm.
Occurrence: All type specimens were c o l le c te d  from
Recent beach sand from Loc. 1, w.here they a re  common.
(Coll .  by T. Hanai, 30/11, 1952).
Remarks: This spec ie s  i s  c lo se ly  r e l a t e d  to Cythere
crena ta  Brady (Brady 1690, vo l .  35, p t .  I I ,  no. 14, pp. 497- 
49S, p i .  2 f i g s .  35-36).  However, Brady’ s spec ies  has one 
row o f  undu la t ing  r id g es  disposed more or  l e s s  l o n g i t u d in a l ­
l y  while my Japanese spec ie s  has two lo n g i tu d in a l  rows of  
r i d g e s .  Brady’s spec ies  a l so  lacks  the r e t i c u l a t i o n s  of  
C a l l i s to c y th e r e  rugosa .
C a l l i s t o c y t h e r e  u n d a ta  H a n a i ,  n .  s p .
PI. I I ,  F igs .  1 a-d .
D esc r ip t io n : Carapace th i c k ,  small ,  subquadrangular
in  s ide  view, h ighes t  a t  a n t e r i o r  ca rd ina l  angle;  a n t e r i o r  
margin broadly and ob l ique ly  rounded with about f iv e  small 
p ro je c t io n s  along the  a n te ro v e n t r a l  margin. Ventra l  mar­
gin sinuous a t  middle.  P o s te r io r  margin t ru n ca ted  above 
and rounded below. Dorsal margin s l i g h t l y  arched. The
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pos te ro d o rsa l  complex o f  s t rong  surface  ornamentation s l i g h t ­
l y  p r o j e c t s  over the do rsa l  margin i s  s ide  view. P o s te ro ca r -  
d in a l  angle d i s t i n c t .
Surface ornamented by s t rong ,  la rg e  and b lun t  r id g e s ,  
which have a tendency to  run more or  l e s s  v e r t i c a l l y  in the  
do rsa l  a rea ,  and t r a n s v e r s e ly  in  the  v e n t ra l  a r ea .  The 
a n t e r i o r  marginal r idge  i s  s t rong .  I t  begins near  the  eye 
spot and cont inues to the  a n te ro v e n t r a l  margin. A s trong 
r id g e  occurs a t  the  an te ro ca rd in a l  angle,  runs down through 
the  eye tu b e rc le ,  and jo in s  with  the  a n t e r io r  marginal r i d ­
ge a t  the middle of  the  a n t e r i o r  margin. The p o s te ro v e n t ra l  
margin i s  e s p e c i a l ly  s trong a t  the p o s te ro v e n t ra l  margin.
The second p o s t e r i o r  r idge  i s  s t ro n g es t  in the  posteroven­
t r a l  a rea .  The p o s t e r i o r  hinge tu b e rc le  i s  s t ronger  in  the  
l e f t  valve than in  the r i g h t .  The ch a ra c te rs  o f  the  margi­
n a l  a rea ,  muscle-scar  p a t te rn  and hinge s t r u c t u r e  a re  simi­
l a r  to  the  o th e r  spec ies  o f  t h i s  genus. Viewed from the  
in s id e  the  carapace i s  shallow; in do rsa l  view, i t  i s  com­
pressed  and broades t  a t  the v e n t r a l  p ro jec t io n  o f  the  sec­
ond p o s te r i o r  r id g e .  The d o rsa l  surface  o f  th e  valves  
makes a small V-shaped trough.  In a n t e r i o r  view, the  ca ra ­
pace appears almost square owing to the  b lun t  v e n t r a l  pro­
j e c t i o n  of  the  second p o s te ro v e n t r a l  r idge  and the  p o s te ro ­
do rsa l  complex of  surface  ornamentations.  Sexual dimorphism 
i s  not very s t ro n g .  The male form i s  more s lender  than the 
female form.
Dimensions: Holotype (male complete carapace) leng th
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0 .5 0  mm., he igh t  0.28 mm., th ickness  0.20 ram.; a l lo ty p e  
(female complete carapace) leng.,h 0.50 mm., he igh t  0.29 mm., 
th ickness  0.21 mm.; paratype (male complete carapace) l e n ­
gth 0.47 mm., he igh t  0.27 mm., th ick n ess  0.19 mm.; (female 
complete carapace) leng th  0.51 mm., he igh t  0.30 mm., t h i c k ­
ness  0.22 mm.;
Occurrence; All  type specimens were c o l le c te d  from 
Recent beach sand a t  Loc. 1, where they a re  common. (Coll .  
by Hanai, 3 / l l ,  1952).
Remarks: The quadrangular  o u t l i n e  and b lun t  u ndu la t ­
ed r id g e s  o f  t h i s  spec ies  show some resemblance to  those of  
C a l l i s to c y th e re  u n d u l a t i f a c i a l i s  Hanai. However, in d e t a i l ,  
t h i s  spec ies  d i f f e r s  somewhat from C a l l i s to c y th e re  undula­
t i f a c i a l i s  Hanai in su rface  ornamentation, e s p e c i a l ly  in the  
second p o s te r i o r  marginal r id g e ,  and in lack ing  r e t i c u l a ­
t i o n s ,  as well  as being smaller .
C a l l i s to c y th e re  hayamensis Hanai, n. sp.
PI.  I ,  F igs .  2 a-d .
D esc r ip t io n : Carapace l a rg e ,  subquadrangular in s ide
view. A nter ior  margin ob l ique ly  rounded, with about s ix  
small p ro je c t io n s  a t  the  te rm ina t ions  of  the r a d i a l  pore 
canals  along the  lower h a l f  o f  the  a n t e r io r  margin. Ven­
t r a l  and dorsa l  margin nea r ly  p a r a l l e l .  Ventra l  margin 
s l i g h t l y  sinuous in f r o n t  o f  middle. P o s te r io r  ca rd ina l  
angle d i s t i n c t .  P o s te r io r  margin rounded below. Surface 
scu lp tu red  by i r r e g u l a r  and incomplete r e t i c u l a t i o n s  not 
well  developed in marginal a rea .  R e t ic u la te  su rface
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s l i g h t l y  undula ted .  Weak v e n t r a l  marginal r idge  runs along 
a n t e r i o r  h a l f  o f  v e n t r a l  margin. A nter ior  marginal r idge  
s trong ;  i t  begins in the  upper margin, d ig re s s e s  s l i g h t l y  
from the  a n t e r i o r  middle o f  the  margin, and u l t im a te ly  con­
n e c t s  with the  v e n t r a l  r id g e .  Dorsal r id g e  runs d o s t  to  
pos te ro d o rsa l  margin, and i s  high enough to obscure hinge 
l i n e  in s ide view. Second p o s t e r i o r  marginal r id g e  very 
s t rong ,  c o n s is t in g  o f  two p a r t s ,  one of  which begins a t  pos­
t e r i o r  p a r t  o f  d o rsa l  margin and ends in p o s te ro c e n t r a l  a re a ,  
where the  o the r  r id g e  occurs and runs toward v e n t r a l  s inu­
ous margin making a convex curve p o s te ro v e n t r a l ly .  This r i d ­
ge has two p i t s  a t  the  p lace  where the two r id g e s  meet, and 
i t  has a lso  a knob in the p o s te ro v e n t r a l  a r e a .  Eye spot 
l a rg e  and w ell  developed, with  a well  po l ished  su r face .  Mar­
g in a l  a rea ,  hinge s t r u c t u r e ,  and muscle-scar  p a t t e rn  s im i la r  
to  o the r  spec ie s  o f  t h i s  genus.
Viewed from above, carapace compressed and sub-hexagon­
a l ,  with second p o s t e r i o r  marginal r idge  p r o je c t in g .  Dorsal 
f l a t  su r faces  o f  each valves make a V-shaped trough along 
hinge l i n e .  Each f l a t t e n e d  a rea  crossed by about four  t r a n s ­
verse  r id g es  making a r e t i c u l a t e  p a t t e r n .  Sexual dimorphism 
s t rong ,  female form more e longate  than male.
Dimensions: Holotype (male complete carapace) leng th
0.60 mm., he igh t  0.31 mm., th ickness  0.25 mm.; a l lo ty p e  
(female complete carapace) leng th  0.53 mm., he igh t  0.33 mm., 
th ick n ess  0 .25  mm.; paratype (male complete carapace) leng th  
0.61 mm., he igh t  0.32 ram., th ickness  0 .2 5  mm.; (female com-
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p l e t e  carapace) leng th  0.58 mm., he igh t  0 .3 2  mm., th ick n ess  
0.25 mm.
Occurrence: All type specimens were c o l l e c te d  from
Recent beach sand a t  Loc. 1, where they a re  common.
Remarks: This spec ies  has a very c lose  resemblance to
C a l l i s to cy th e re  u n d u l a t i f a c i a l i s  Hanai in i t s  s i z e ,  i t s  o u t ­
l i n e ,  and even in i t s  ornamentation. However, the  incomplete 
r e t i c u l a t i o n ,  and the p i t s  on the second p o s te r io r  r id g e  of  
t h i s  species  a re  c h a r a c t e r i s t i c s  which a re  not  developed on 
the carapace of  C a l l i s to c y th e re  u n d u l a t i f a c i a l i s  Hanai. The 
two species  may be e a s i ly  confused. However, about 30 s p e c i ­
mens o f  both spec ies  a t  hand do not show any t r a n s i t i o n a l  
n a tu re .
C a l l i s to c y th e re  u n d u l a t i f a c i a l i s  Hanai, n. sp.
PI.  I ,  F igs .  3 a-d ,  PI .  IV, F ig .  6.
D e sc r ip t io n : L a te ra l  o u t l i n e  of  carapace s im i la r  to
t h a t  o f  Neocythere hayamensis Hanai. Surface scu lp tu red  by 
i r r e g u l a r l y  undulated r id g e s  which have a tendency to  run 
v e r t i c a l l y  in d o rsa l  a rea  and more or  l e s s  t r a n s v e rs e ly  in 
v e n t ra l  area  of  carapace. Subcentra l  tu b e rc le  prominent.  
R e t ic u la t io n s  developed very poorly in  a n te ro c e n t r a l  and 
v en t ro c e n t ra l  a r e a s .  V entra l  r idge  and a n t e r i o r  marginal 
r idge  s im i la r  to  those o f  C a l l i s to c y th e re  hayamensis Hanai. 
Second p o s te r i o r  marginal r idge  begins in p o s t e r i o r  p a r t  o f  
do rsa l  margin and cont inues to middle of  v e n t r a l  margin.
There i s  a knob-l ike  swell ing  on i t  a t  the  p o s te ro v e n t ra l  
corner .  Marginal a rea ,  hinge s t r u c t u r e ,  muscle-scar  p a t t e rn
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and eye spot s im i la r  to those o f  o th e r  spec ie s  o f  t h i s  genus. 
Dorsal and a n t e r io r  views and sexual dimorphism s im i la r  to 
those  o f  C a l l i s to c y th e r e  hayamensis Hanai.
Dimensions: Holotype (male complete carapace) leng th
0.60 mm., he igh t  0.32 mm., th ick n ess  0.23 mm.; a l lo ty p e  
(female complete carapace) leng th  0.57 mm., he ig h t  0 .32  mm., 
th ic k n ess  0.25 mm.; paratype (male complete carapace) leng th  
0.61 mm., he igh t  0.32 mm., th ickness  0.25 mm.; (female com­
p l e t e  carapace) leng th  0.57 mm., he igh t  0 .32  mm., th ickness  
0.25 mm.
Occurrence: All type specimens were c o l le c te d  from
Recent beach sand a t  Loc. 1, where they are  common.
Remarks: This spec ie s  i s  c h a ra c te r i z ed  by th e  i r r e g ­
u l a r l y  undula t ing  r id g e s ,  s u b -c e n t ra l  tu b e rc le s  and very 
poorly  developed r e t i c u l a t i o n s  on the  ex te rn a l  su r face .
The d i f f e r e n c e s  between t h i s  spec ies  and C a l l i s to c y th e r e  
rugosa a re  given in the d iscuss ion  o f  t h a t  sp e c ie s .
C a l l i s to c y th e r e  sub.japonica Hanai, n. sp.
PI.  I I ,  F ig s .  4 a -e .
D esc r ip t io n : Carapace subquadangular to  subreniform,
somewhat tumid, h ighes t  a t  a n te ro c a rd in a l  ang le .  A n ter io r  
margin smooth, broadly and ob l ique ly  rounded. Dorsal mar­
gin n ea r ly  s t r a i g h t .  P o s te r io r  ca rd in a l  angle d i s t i n c t .  
P o s te r io r  margin t ru n ca ted  above, rounded below. Ventra l  
margin sinuous near  middle. Surface scu lp tu red  by low undu­
l a t i n g  r id g e s ,  which have a tendency to  run v e r t i c a l l y  in 
do rsa l  a rea  and more or  l e s s  t r a n s v e r s e ly  in  v e n t r a l  a rea  of
carapace.  A n te r io r  marginal r idge  begins a t  upper p a r t  o f  
a n t e r io r  margin and continues to a n te ro v e n t ra l  margin. I t  
d ig re s ses  from a n t e r io r  margin in i t s  upper h a l f .  Second pos 
p o s t e r i o r  marginal r idge  occurs a t  p o s t e r i o r  p a r t  of  do rsa l  
margin, runs n ea r ly  p a r a l l e l  to p o s te r io r  margin and ends a t  
p o s te ro v en t ra l  margin. In dorsa l  view, s id e s  n ea r ly  s t r a i g h t  
a n t e r io r  end more poin ted  than p o s t e r i o r ,  and marginal r i d ­
ges p ro jec t  s l i g h t l y  near  each end. In end view, carapace 
subovate, b roades t  a t  po in t  near  mid-height;  v e n t r a l  o u t l i n e  
somewhat f l a t t e n e d .  Marginal a rea ,  hinge s t r u c t u r e ,  and 
adductor muscle-scar  p a t te rn  s im i la r  to  those o f  o the r  spe­
c ie s  of  t h i s  genus. However-, in t h i s  spec ie s ,  the  c renu la -  
t ion  of the a n t e r i o r  too th  of  the r i g h t  valve i s  more pro­
nounced than in o the r  Japanese spec ie s .  A weak v e s t i b u l t  i s  
r e s t r i c t e d  to a n t e r io r  and a n te ro v en t ra l  a r e a s .  Sexual 
dimorphism s t rong ;  female form l a r g e r  and h igher  than male 
form, and shows more or  l e s s  subquadrangular l a t e r a l  o u t l i n e .  
In dorsa l  view, female form appears broader than male espec­
i a l l y  in p o s te ro v e n t ra l  a rea .
Dimensions: Holotype (male complete carapace) leng th
0.55 mm., he igh t  0.30 mm., th ickness  0.23 mm., a l lo ty p e
(female complete carapace) leng th  0.57 mm., he igh t  0 .32  mm., 
th ickness  0.26 mm.; paratype (male complete carapace) leng th  
0.50 mm., he igh t  0 .29 mm., th ickness  0.23 mm.
Occurrence: All type specimens were c o l l e c te d  from
Recent beach sand a t  Loc. 1, where they are  common.
Remarks: The surface  ornamentation as well  as  the  tumid
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and somewhat c y l in d r i c a l  shape of the  carapace of  t h i s  spec­
i e s  suggest some a f f i n i t y  to  the  C a l l i s to c y th e r e  .japonica 
group. However, t h i s  spec ie s  i s  s h o r te r  than C. .japonica and, 
furtherm ore ,  the  two te e th  of  almost equal s iz e  a t  the  an te ­
r i o r  te rm ina t ion  of  the  in te rm ed ia te  bar  o f  the l e f t  valve 
o f  t h i s  spec ie s  are  a c h a r a c t e r i s t i c  of  C a l l i s to c y th e r e  l i t ­
t o r a l i s  group hinge s t r u c t u r e .
C a l l i s to c y th e re  se tan en s is  Hanai, n .  sp.
PI.  IV, F igs .  3 a ,b .
D esc r ip t io n : Carapace comparatively l a rg e  and th i c k ,
subquadrangular in s ide  view, h ighes t  a t  a n t e r i o r  c a rd in a l  
angle;  a n t e r i o r  margin ob l ique ly  rounded, d o rsa l  margin 
s l i g h t l y  arched,  v e n t ra l  margin n ea r ly  s t r a i g h t ,  p o s t e r i o r  
margin t ru n ca ted  above and rounded below. Surface ornament­
ed by r e t i c u l a t i o n s ;  two a n t e r i o r  and two p o s t e r i o r  marginal 
r id g es  prominent.  Strong v e n t ra l  r id g e  s t a r t s  in anteroven­
t r a l  a rea ,  runs p a r a l l e l  to  v e n t r a l  con tac t  margin, and ends 
a t  p o s te ro v e n t ra l  a rea ,  where i t  becomes a c h a r a c t e r i s t i c a l ­
l y  l a r g e ,  coarse ly  r e t i c u l a t e  node.. Marginal a rea ,  hinge 
s t r u c t u r e ,  rauscle-scar p a t te rn  s im i la r  to those of  o the r  
spec ies  of  t h i s  genus. In do rsa l  view, carapace compressed 
and subhexagonal, in a n t e r i o r  view, subovate.
Dimensions; Holotype ( l e f t  valve) leng th  0.36 mm., 
he igh t  0 .4 6 . ;  paratype ( r i g h t  valve) leng th  0.3$ mm., he igh t  
0 .46 mm.
Occurrence: All  type specimens were c o l l e c te d  from
the Upper Pliocene Setana formation in  the  v a l ley  o f  Loc. 6,
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w here i t  i s  r a r e .
Remarks: T h is  s p e c i e s  i s  one o f  t h e  r a r e  c o ld - w a t e r
C a l l i s t o c y t h e r e . A c o a r s e l y  r e t i c u l a t e d  n od e  in  t h e  p o s -  
t e r o v e n t r a l  a r e a  o f  t h e  c a r a p a c e  i s  t h e  m ost d i s t i n c t i v e  
c h a r a c t e r  o f  t h i s  s p e c i e s .
C a l l i s t o c y t h e r e  .ja p o n ica  H a n a i ,  n* s p .
P I .  I l l ,  F i g s .  2 a - g .
D e s c r i p t i o n : Carapace e l o n g a t e  s u b r e n ifo r m ,  somewhat
tum id and s u b c y l i n d r i c a l .  A n t e r io r  m argin  sm ooth , rounded  
o b l i q u e l y .  D o r s a l  m argin s l i g h t l y  c o n v ex ;  v e n t r a l  m argin  
s l i g h t l y  c o n c a v e ,  n e a r ly  p a r a l l e l  to  d o r s a l .  P o s t e r i o r  
c a r d i n a l  a n g l e  d i s t i n c t ,  marked by p o s t e r i o r  h in g e  tu b e r ­
c l e .  P o s t e r i o r  m argin s u b t r u n c a t e  above and round b e lo w .  
S u r f a c e  s c u l p t u r e d  by lo w  u n d u l a t in g  r i d g e s  w h ich  h ave  a 
t e n d e n c y  t o  run o b l i q u e l y  fo r w a r d .  S m a ll  s c a l e  r e t i c u l a ­
t i o n  d e v e lo p s  b e tw een  r i d g e s  in  p o s t e r o c e n t r a l  and v e n t r o -  
c e n t r a l  a r e a s .  M a rg in a l r i d g e  o c c u r s  a lo n g  p o s t e r i o r  h a l f  
o f  v e n t r a l  m argin  and t e n d s  t o  o b s c u r e  i t .  S econ d  a n t e r i o r  
m a r g in a l  r i d g e  a p p e a r s  n e a r  a n t e r o v e n t r a l  m a r g in ,  and ru n s  
a lo n g  a n t e r i o r  m argin  t o  a n t e r o c a r d i n a l  a n g l e ,  b e in g  e s p e c ­
i a l l y  s t r o n g  in  up p er  h a l f .  D o r s o p o s t e r i o r  m a r g in a l  r i d g e  
s t a r t s  n e a r  e y e  s p o t  and i s  s u f f i c i e n t l y  h ig h  t o  o b s c u r e  
t h e  s t r a i g h t  h in g e  l i n e .  I t  r e a c h e s  t h e  lo w e r  p a r t  o f  t h e  
p o s t e r i o r  m a r g in .  S econ d  p o s t e r i o r  m a r g in a l  r i d g e  b e g in s  
in  f r o n t  o f  p o s t e r i o r  c a r d i n a l  a n g l e  and e x t e n d s  in  an a r c  
to  m id d le  o f  v e n t r a l  m a rg in . I t  i s  v e r y  s t r o n g  in  th e  
p o s t e r o d o r s a l  a r e a .  In  d o r s a l  v ie w ,  c a r a p a c e  e l o n g a t e
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arrowhead-shaped, po in ted  in f r o n t ;  s id e s  nea r ly  s t r a i g h t ;  
p o s t e r i o r  end notched. Dorsal su rface  o f  valves forms a V- 
shaped trough along hinge l i n e .  In a n t e r i o r  view, carapace 
appears n e a r ly  round. Flange depa r ts  from p o s t e r i o r  extrem­
i t y  so as to form an apparent opening when carapace i s  view­
ed from p o s t e r i o r .  - Marginal a rea s  and musc le-scar  p a t te rn  
a re  s im i la r  to o the r  species  o f  t h i s  genus. At p o s te ro ca r -  
d in a l  ang le ,  hingement and f lange  of  p o s te r i o r  marginal 
area neet a t  p o s t e r i o r  tooth  to  form almost a r i g h t  angle .
A moderate v e s t ib u le  i s  r e s t r i c t e d  to anterior and an te ro -  
v e n t ra l  a r e a s .  Sexual dimorphism s trong .  Female form 
broader in p o s te ro c e n t r a l  a rea  and more tumid in a n t e r io r  
view than male form. Surface scu lp tu re  o f  male s t ronger  
than t h a t  of  f e m a le , , e s p e c ia l ly  in p o s te ro v e n t ra l  a rea .
Dimensions: Holotype (male complete carapace) length
0.60 mm., he igh t  0.26 mm., th ick n ess  0.24 mm.; a l lo ty p e  
(female complete carapace) len g th  O.63 ram., he igh t  0 .32  ram., 
th ickness  0.26 mm.; paratype (male complete carapace) l e n ­
gth 0.61 mm., he igh t  0.30 mm., th ickness  0.24 mm.; (female 
complete carapace) leng th  0 .53 mm., he ight  0.30 ram., t h i c k ­
ness  0.25 mm.
Occurrence: All  type spec ie s  were c o l l e c t e d  from
Recent beach sand from Loc. 1, where they a re  common.
Remarks: This species  i s  d i s t i n c t i v e  in i t s  tumid,
c y l i n d r i c a l ,  e longate  form. Furthermore, the  apparent 
opening a t  the  p o s te r io r  end i s  a c h a r a c t e r i s t i c  f e a tu re  
o f  t h i s  spec ie s .  A species  descr ibed  by Chapman (1914,
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Melbourne Proc. Roy. Soc. V i e t . ,  new s e r i e s ,  27, p. 33, pl«
6 ,  f i g .  9) as Cythere c r i s p a t a  has an o u t l i n e  somewhat s imi­
l a r  to  t h a t  o f  t h i s  spec ie s .  However, the  ornamentation and 
the  shape of  the  p o s t e r i o r  margin o f  Chapman’s spec ie s  are  
q u i t e  d i f f e r e n t  from those of C a l l i s to c y th e r e  .japonica Hanai.
C a l l i s to c y th e r e  .japonica uranipponica Hanai, n. subsp.
PI.  I l l ,  F igs .  3 a -c .
D esc r ip t io n ; C a l l i s to c y th e r e  .japonica with quadrangu­
l a r  ou t l ine*  P o s te r io r  ca rd ina l  angle d i s t i n c t ,  p o s te r i o r  
margin t runca ted  and r a th e r  narrowly rounded o f f  below.
Flange runs along p o s te r i o r  margin. No d i s t i n c t  p o s te r i o r  
notch in  d o rsa l  view, i .  e . ,  no d i s t i n c t  apparent  opening 
in  p o s te r io r  view.
Dimensions; Holotype (complete carapace of  male) l e n ­
g th  O.64  mm., he igh t  0 . 3 4  mm., th ic k n ess  0 .2 7  mm.; paratype 
( l e f t  valve) leng th  0.61 mm., he igh t  0 .32  mm., th ickness  
0.25 mm.
Occurrence; All  type specimens were c o l l e c t e d  from 
Recent beach sand from Loc. 5.
Remarks; Because i t  has the  same ornamentation,  t h i s  
form i s  considered to  be a subspecies  of  C. .japonica* Cal­
l i s t o c y t h e r e  .japonica s .  s t r .  appears to  be r e s t r i c t e d  to  
the  P a c i f i c  coast  of  Japan.
C a l l i s to c y th e r e  pumila Hanai, n .  sp.
P I .  IV, F igs .  2 a - c .
D esc r ip t io n ; Carapace small ,  e longate  subreniform, 
tumid, s u b c y l in d r ic a l .  A nter io r  margin ob l ique ly  rounded.
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Dorsal margin s l i g h t l y  arched, n ea r ly  p a r a l l e l  to s l i g h t l y  
concave v e n t r a l  margin. P o s te r io r  c a rd in a l  angle d i s t i n c t .  
P o s te r io r  margin t ru n ca ted  above, broadly rounded below.. 
Surface ornamented by i r r e g u l a r l y  undulated r idges  which 
have a tendency to run ob l ique ly  in do rsa l  h a l f  and p a r a l l e l  
to  v e n t ra l  margin in v en t ra l  h a l f .  R e t ic u la te  p a t t e r n  devel­
ops between r id g es  in p o s te r io r  h a l f  o f  carapace. Two an te ­
r i o r  marginal r id g es  prominent, one running from upper p a r t  
o f  a n t e r i o r  margin to an te ro v e n t ra l  margin, o ther  s t a r t i n g  
a t  a n t e r i o r  ca rd ina l  angle ,  b i f u r c a t in g  a t  middle and run­
ning in to  a n t e r i o r  p a r t  o f  v e n t r a l  margin making a convex 
curve a n t e r i o r l y .  S u lc u s - l ik e  depression ob l ique ly  notch­
ed in to  p o s te ro v e n tra l  a rea .  Characters  o f  hinge s t r u c t u r e ,  
marginal a rea ,  and adductor muscle sca r  p a t te rn  s im i la r  to 
o ther  species  o f  the  C a l l i s to c y th e re  l i t t o r a l i s  group.
Front te rm ina l  too th  and socket s t r u c t u r e  o f  in te rm ed ia te  
element o f  both va lves  d i s t i n c t ;  second too th  and socket 
s t r u c t u r e  obscure.  "Snap knob1’ and " p i t ” s t r u c tu re  p re se n t .  
In do rsa l '  view, carapace e longateovate .  Dorsal su rface  
o f  va lves  forms a V-shaped trough along hinge l i n e .
Dimensions: Holotype (complete carapace) leng th  0.49
ram., he igh t  0.25 mm., th ickness  0.21 mm.; paratype (complete 
carapace) leng th  0.46 mm., he igh t  0 .24 mm., th ickness  0.19 
mm.
Occurrence: All type specimens were c o l le c ted  from
Recent beach sand from Loc. 4.
Remarks: At the type l o c a l i t y  th e re  are  a number of
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specimens o f  t h i s  species  which have g r e a t ly  reduced ornamen­
t a t i o n ;  t h i s  i s  probably the r e s u l t  of  p a r t i a l  d ig e s t io n  by 
some o the r  animals.
Genus TANELLA Kingma, 1943 
1948 Tanella  Kingma, pp. 87-88
Type Species : Tanella g r a c i l i s  Kingma, 1948
Diagnosis: Carapace e longate  and tumid; surface  scu lp ­
tu red  by r e t i c u l a t i o n s  and r id g e s .  A nter ior  too th  of r i g h t  
valve rep laced  by e longate swell ing  of  do rsa l  edge. In l e f t  
va lve ,  a n t e r io r  socket la ck ing ;  a n t e r io r  too th  of  median bar 
rep resen ted  by a s trong  a n t i - s l i p  to o th .
D esc r ip t io n : Carapace r a t h e r  small ,  th in  and oblong in
o u t l i n e .  Surface ornamented by r e t i c u l a t i o n s  and r id g e s ;  
a n t e r i o r  and p o s te r io r  marginal r id g es  prominent.  Hingeraent 
o f  r i g h t  valve c o n s i s t s  o f  elongate  t e e th  which p ro je c t  
s l i g h t l y  i n t e r i o r l y ;  an in te rm ed ia te  bar and a p o s t e r i o r  
c ren u la te  too th  which i s  d i s t i n c t l y  arched p o s te ro d o r s a l ly .  
Hingement of  l e f t  valve c o n s i s t s  o f  a p o s te r i o r  socket ,  an 
in te rm ed ia te  c renu la te  r idge  with a d i s t i n c t  a n t i - s l i p  too th  
a t  i t s  a n t e r io r  end, and a p o s t e r i o r  c ren u la te  socket which 
opens i n t e r i o r l y .  A con ta inan t  develops j u s t  above the 
in te rm edia te  bar and the  a n t i - s l i p  too th ;  the  conta inan t  
becomes deeper j u s t  above the  a n t i - s l i p  too th  to  r e t a i n  the  
e longate a n t e r i o r  t e e th  o f  the  opposi te  va lve .  Containant 
opens i n t e r i o r l y  j u s t  in f ro n t  o f  and j u s t  behind the  a n t i ­
s l i p  to o th .  The a n t i - s l i p  too th  f i t s  between the  two or 
more very e longate  a n t e r io r  t e e th  o f  the  r i g h t  va lve .  Dup-
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l i c a t u r e  moderate, widest  a t  a n te ro v e n t r a l  a rea  where some­
times a v e s t ib u le  i s  p re se n t .  Radial pore canals  t y p i c a l ly  
p o ly fu rc a te .  Ventral  sinuous margin o f  r i g h t  valve has a 
"snap knob" and the l e f t  valve has a "snap'-knob" and the  
l e f t  valve has a "snap p i t "  as p rev ious ly  descr ibed  fo r  Cal­
l i s t o c y t h e r e . Adductor muscle-scar  p a t te rn  c o n s i s t s  o f  four  
sca rs  in one v e r t i c a l  row and two in  f ro n t  of  them. Sexual 
dimorphism very s t rong ,  female forms having i n f l a t e d  ca ra­
pace.
Tanella  miurensis  Hanai, n. sp.
PI.  I l l ,  F igs .  1 a -e .
D e sc r ip t io n : Carapace th in ,  oblong and tumid, h ighes t
s l i g h t l y  p o s te r io r  to a n t e r i o r  c a rd in a l  angle .  A n te r io r  
margin ob l ique ly  rounded. Dorsal margin nea r ly  s t r a i g h t ,  
in c l in e d  toward p o s t e r i o r .  Ventra l  margin s t r a i g h t ,  s l i g h t ­
ly  sinuous a t  a n t e r i o r  end. P o s te r io r  margin t ru n ca ted  
above, narrowly rounded below. Surface scu lp tu red  by r e t i ­
c u la t io n s ,  each r e t i c u l a t i o n  c o n s is t in g  of  about two to 
four  deep p i t s .  P i t s  coarse in a n t e r o c e n t r a l  a rea .  Ante­
r i o r  marginal r idge  s t rong ;  beginning a t  an te ro ca rd in a l  
angle and ending in an te ro v e n t r a l  a r ea .  P o s te r io r  marginal 
r idge  s t rong ,  beginning in p o s te r i o r  p a r t  o f  do rsa l  margin 
and extending in an a rc  to  p o s te ro v e n t ra l  a rea ,  becoming 
s t r a i g h t  and running p a r a l l e l  to  v e n t r a l  margin to  v e n t r a l  
sinuous a rea .  Shallow, v e r t i c a l ,  median sulcus in dorso- 
c e n t r a l  area  j u s t  above muscle-scar  a re a .  Hinge s t r u c t u r e  
ty p ic a l  of  genus; a n t e r i o r  h a l f  o f  hinge l i n e  arched,  pos-
50
t e r i o r  h a l f  s t r a i g h t .  Marginal a rea  and adductor muscle- 
sca r  p a t t e rn  same as  f o r  genus. Viewed from above, carapace 
ovate with  a n t e r i o r  and p o s te r io r  marginal r id g es  p ro je c t in g .  
Dorsal f l a t  area o f  valves makes a V-shaped trough along pos­
t e r i o r  h a l f  o f  hinge margin. In end view, carapace subovate. 
Sexual dimorphism very s t rong .  In s ide  view, p o s t e r i o r  ca r ­
d in a l  angle of  female form l e s s  than 90° ,  t h a t  o f  male more 
than 90°. Viewed from above, female form much more i n f l a t e d
than male; th i c k e s t  p a r t  of carapace near  cen te r  in male
form, but well  to p o s t e r i o r  in  female form.
Dimensions: Holotype (male complete carapace) leng th
0 .5 6  ram., he igh t  0 .28 min., th ick n ess  0 .22  mm.; a l lo ty p e  
(female complete carapace) leng th  0 .6 0  mm., he igh t  0 .3 2  mm., 
th ickness  0.28 mm.; paratype (male complete carapace) l e n ­
gth  O.56  mm., he igh t  0.28 mm., th ick n ess  0 .23  nun.
Occurrence: All  type spec ies  were c o l le c te d  from
Recent beach sand from Loc. 1, where they are  r a r e .
Comparison: This spec ies  d i f f e r s  from Tanella  g rac ­
i l i s  Kingma in 1) the  development o f  a v e s t i b u l e ,  2) a 
sh o r te r  o u t l i n e ,  3 ) the  c ren u la t io n  o f  the in te rm ed ia te  bar 
o f  the  r i g h t  va lve ,  and 4 ) two elongate  a n t e r i o r  t e e th  o f  
the  r i g h t  valve which a re  r ep resen ted  by an e longate  too th  
in Tanella  g r a c i l i s .
Genus MICR0CALLIST0CYTHERE Hanai, n .  gen
Type Spec ies : M ic ro c a l l i s to c y th e re  minor Hanai, n .
sp.
Diagnosis : T h ick-she l led  Leptocyther inae with com-
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pressed  a n t e r i o r  margin and c h a r a c t e r i s t i c  p o s te ro v e n t r a l  
p r o je c t io n .  Hinge merodont with  co n ta in an t .  A n te r io r  and 
p o s t e r i o r  too th -and-socke t  s t r u c t u r e  d i s t i n c t .  Median e l e ­
ment not d i f f e r e n t i a t e d  in to  tw o-fo ld  elements.  Line of  
concrescence almost co incides  with inner  margin. Color 
u su a l ly  yellow.
D esc r ip t io n ; Carapace th ic k  and small ,  subquadrangu- 
l a r  and elongate  in l a t e r a l  o u t l i n e .  Carapace compressed 
along a n t e r io r  margin, having c h a r a c t e r i s t i c  p ro je c t io n  a t  
p o s te ro v e n t ra l  a rea .  Surface ornamented by i r r e g u l a r l y  
undulated r id g e s .  Marginal a rea  moderately broad in a n t e ­
r i o r  and p o s te ro v e n t r a l  a r e a s .  Radial pore cana ls  p o ly fu r ­
ca ted .  Hingement o f  r i g h t  valve c o n s i s t s  of an a n t e r i o r  
c renu la ted  to o th ,  an in te rm ed ia te  smooth to f a i n t l y  crenu­
l a t e  bar and a p o s t e r i o r  d i s t i n c t  and c ren u la te  to o th .  
Hingement o f  l e f t  valve c o n s i s t s  o f  a n t e r i o r  socket ,  i n t e r ­
mediate f a i n t l y  c ren u la te  b a r ,  and p o s t e r i o r  socket .  Both 
sockets  connected by a con ta inan t  j u s t  above in te rm ed ia te  
bar and below f lan g e .  Sockets open i n t e r i o r l y .  Teeth of 
a n t i - s l i p  n a tu re  develop in  f r o n t  o f  a n t e r i o r  socket and 
behind p o s te r i o r  socket .  In r i g h t  va lve ,  f a i n t l y  c r e n u la t ­
ed shelves  develop j u s t  below a n t e r i o r  and p o s t e r i o r  t e r ­
minal p a r t s  o f  in te rm ed ia te  bar so as  to  r ece iv e  high and 
s trong a n t e r i o r  and p o s te r i o r  p a r t s  o f  median bar o f  l e f t  
va lve .  Adductor muscle sca rs  a l i t t l e  below cen te r ;  a t  
l e a s t  four  sca rs  in a v e r t i c a l  row. "Snap knob-and-pit"  
s t r u c tu r e  obscure.
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R e la t io n sh ip s : This genus i s  c lose ly  r e l a t e d  to C a l l i s ­
to c y th e r e * I t  d i f f e r s  e s p e c i a l ly  in hinge s t r u c t u r e s .  The 
spec ies  descr ibed  by Pokorny (1952) as Leptocythere lacunosa 
(Reuss) has a s im i la r  hingement. I t  i s  a t  p resen t  d i f f i c u l t  
to  conclude t h a t  merodont type hingement i s  p h y logene t ica l ly  
o lde r  than the  o the r  type o f  hingement in Leptocyther inae,  
in  s p i t e  o f  the  f a c t  t h a t  the  young molt o f  the  Leptocyhter-  
inae has a merodont "A rch icy there is"  type hingement.
M ic ro c a l l i s to c y th e re  minor Hanai, n .  sp.
PI.  IV, F igs .  1 a -e .
D esc r ip t io n : Carapace th ic k ,  small e longate  and sub-
quadrangular  in l a t e r a l  o u t l i n e .  A nter ior  margin broadly 
and ob l ique ly  rounded, do rsa l  margin s t r a i g h t  and long, 
in c l in e d  s l i g h t l y  toward p o s t e r i o r ,  v en t ra l  o u t l i n e  s t r a i g h t ,  
n ea r ly  p a r a l l e l  to do rsa l  margin. P o s te r io r  margin t r u n c a t ­
ed ob l ique ly  in upper h a l f  and lower h a l f  so as  to  make 
b lun t  angula t ion  a t  mid-height .  Carapace compressed along 
a n t e r i o r  margin. Surface ornamented with i r r e g u l a r l y  undu­
l a t e d  r id g e s .  Ridges prominent in v en t ra l  and posteroven­
t r a l  a rea s ;  a prominent r idge  p r o j e c t s  in broad V-shaped 
surrounding a very deep depression in the p o s te ro v e n t ra l  
a r e a .  In do rsa l  view, s ides  n ea r ly  p a r a l l e l .  Carapace 
s l i g h t l y  c o n s t r i c t e d  in c e n t r a l  adductor-rauscle a re a ;  how­
ever,  p lace  o f  muscle-scar  attachment s l i g h t l y  pro truded.  
Hinge s t r u c t u r e ,  adductor muscle-scar  p a t te rn  and margin­
a l  a rea  same as fo r  genus. In i n t e r i o r  view, v e n t r a l  con­
t a c t  margin sinuous a t  middle.
Dimensions: Holotype (a complete carapace) leng th  0.42
mm., he igh t  0 .2 1  mm., th ickness  0 .1 6  mm.; para type  (a com­
p l e t e  carapace) len g th  0.41 mm., he igh t  0 .1 9  mm., th ickness  
0 .1 5  mm.; (a complete carapace) leng th  0 .3 9  mm., he igh t  
0 .1 8  mm., th ick n ess  0.14 mm.
Occurrence: All  type specimens were c o l l e c te d  from
Recent beach sand a t  Loc. 3, where they a re  common.
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Subfamily "Toulminiinae" Hanai, n .  subfam.
Type Genus: "Toulminia" Munsey, 1953
Diagnos is : Carapace small and th ic k ,  subquadrangular
in l a t e r a l  o u t l i n e .  Surface coarse ly  puncta te  and /o r  orna­
mented with  undula ted r id g e s ,  and having marginal r id g e s  
tending to circumscribe per iphery  o f  carapace. Marginal 
area  broad. V es t ibu le  develops along an te ro v e n t r a l  margin. 
Radial pore cana ls  simple, s t r a i g h t ,  and few. Hinge modi­
f i e d  merodont. Lef t  valve hingement c o n s i s t s  o f  a n t e r i o r  
and p o s te r i o r  sockets  which open valve i n t e r i o r l y  and a 
median c ren u la te  bar between. A nter io r  and p o s t e r i o r  t e r ­
minations o f  median bar swell in to  knob- l ike  p ro je c t io n s ,  
one a t  each end. Right valve with two te rm ina l  t e e th  and 
a median groove between. A n te r io r  and p o s t e r i o r  termina­
t io n s  of  median groove widened and deepened to  form sock­
e t s ,  one a t  each end.
D esc r ip t io n : Shape and ornamentation v a r ia b le ;  how­
ever,  r id g es  tend to c ircumscribe margin of  carapace, being 
e s p e c ia l ly  s t rong  along a n t e r i o r  margin and obscure along 
p o s te ro v en t ra l  margin. In t h i c k - s h e l l e d  spec ies  the  margin­
a l  r idge  i.ecoraes obscure; bu t ,  the  marginal a rea  becomes 
very th ick  owing perhaps to the  fusion o f  the  marginal r id g e  
and the carapace.  Lef t  valve tends to over lap  r i g h t  a t  
an te rodo rsa l  corner .  Normal pore canals  l a r g e ,  few, and 
s c a t t e r e d .  Adductor muscle-scar  p a t te rn  c o n s i s t s  of  four  
v e r t i c a l  s ca rs  and a t  l e a s t  one scar  a n t e r i o r .
Remarks: The subfamily ,lToulminiinaeM which has an
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o u t l i n e  s im i la r  to  t h a t  o f  the  subfamily Lep tocyther inae .
The main d i f fe re n c e  between the  two subfam il ie s  i s  th e  p re ­
sence in the  Leptocytherinae o f  p o ly fu rca ted  r a d i a l  pore 
canals  and o f  a conta inant  s t r u c tu r e  in the  hingement. Some 
genera of the  subfamily Cytherurinae,  i .  e . ,  genus T e t ra -  
cy therura  Ruggieri ,  1952, inc lude  the  spec ies  which have 
a median bar  in the  l e f t  valve te rm inated  a t  each end by 
small t o o th - l i k e  p ro je c t io n s .  However, in the  o th e r  char­
a c t e r s ,  inc luding  the  d e t a i l s  o f  hinge s t r u c t u r e ,  the 
Cytherurinae do not  show close  r e l a t i o n s h i p  to  the  "Toul-  
miniinae" the a n t e r i o r  and p o s t e r i o r  t o o th - l i k e  p r o je c t io n s  
o f  the  median bar in the  l e f t  valve a re  not  simple as  in 
the Cytherurinae, but co n s is t  o f  two p a r t s ,  each with  upper 
and lower elements.
This subfamily inc ludes  the fol lowing genera: 
ttToulminialt Munsey, 1953 - 
Neocythere Hanai, n .  gen.
Arcacythere Hornibrook, 1953 
According to Hornibrook (1953), the  hingement o f  Arcacythere 
does not show any d i f f e r e n t i a t i o n  of  the  median element; 
however, i t s  th ick-box-shaped carapace with circumscribed 
r idge  and c h a r a c t e r i s t i c  overlapping o f  l e f t  valve over 
r i g h t  a t  the  a n t e r i o r  ca rd in a l  angle suggests  c lose  r e l a ­
t io n sh ip  o f  Arcacythere to Neocythere.
H i s to r i c a l  review and age ; This group o f  o s t racods  
has not ye t  been s tud ied  in d e t a i l  because o f  the  small  
s iz e  of  the  carapace. Two sp e c ie s ,  Arcacythere chapmani
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Hornibrook from the  L i l lb u rn ia n  (Middle Miocene) o f  New Zea­
land and "Toulminia" hy a lo k y s t i s  (Munsey) from the Coal B luff  
member o f  the  Naheola formation (Paleocene) o f  the  Gulf Coast­
a l  P la in  o f  the  United S t a t e s  a r e  the only ones which have 
so f a r  been descr ibed  p roper ly  and considered to belong to 
the  Subfamily "Toulminiinae" . According to  Hornibrook (1952) 
Arcacythere ranges from P ir ipauan  (Upper Cretaceous to  V/ai- 
auan (Middle Miocene) and occurs only in New Zealand. "Toul­
minia" i s  known from the  Paleocene o f  the  Gulf Coasta l  P la in  
o f  the United S t a t e s  and from P liocene to  Recent o f  the  
Japanese coas t .  The genus Neocythere i s  so f a r  known only 
from Pliocene d ep o s i t s  in Japan.
Genus "TOULMINIA" Munsey, 1953 
1953 Toulminia Munsey, pp. 6-7.
Type S p ec ie s : Toulminia h y a lo k y s t i s  Munsey, 1953.
Diagnosis: Small "Toulminiinae" having compressed and
subquadrangular carapace,  with n ea r ly  s t r a i g h t  p o s t e r i o r  
o u t l i n e .  Surface heav i ly  ornamented. Marginal r id g e  n ea r ­
ly  c i rcum scribes  per iphery  o f  carapace.  In hingement of  
l e f t  v a lv e ,  lower n o n -c renu la te  elements o f  a n t e r i o r  and 
p o s t e r i o r  t e e th  a re  sm alle r  than upper elements.  Both 
upper and lower elements a re  u su a l ly  fused to g e th e r  so as 
to  make one knob- l ike  p ro je c t io n .  Radial  pore cana ls  
s t r a i g h t  and few.
D e sc r ip t io n : Carapace small ,  moderately th i c k ,  com­
pressed  and subquadrangular in l a t e r a l  o u t l i n e .  A n te r io r  
margin broadly and ob l ique ly  rounded and sometimes ca rry ing
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sh o r t  s p in e - l ik e  p r o je c t io n s  or a th in  marginal l i p .  Dorsal 
and v e n t r a l  margins n e a r ly  s t r a i g h t .  P o s te r io r  margin shor t  
and s t r a i g h t  making a r i g h t  angle with  v e n t r a l  margin and 
bea r ing  one to th r e e  b lu n t  sp ines .  Surface heav i ly  ornament­
ed with  undulated r i d g e s .  A prominent r idge  c ircum scribes  
per iphe ry  o f  carapace.  Hinge o f  r i g h t  valve c o n s i s t s  o f  an 
a n t e r i o r  and p o s t e r i o r  knob- l ike  n o n -c renu la te  t e e th  and 
median f i n e l y  c ren u la te  groove between. A n ter io r  and pos­
t e r i o r  te rm ina t ions  of  median groove enlarged and deepened 
so as  to  form small socke ts .  Hinge of  l e f t  valve c o n s i s t s  
o f  a n t e r i o r  and p o s t e r i o r  sockets  and median c re n u la te  bar 
between. A n te r io r  and p o s t e r i o r  sockets  open in to  the 
valve i n t e r i o r .  J u s t  p o s t e r i o r  to a n t e r i o r  socket and j u s t  
a n t e r i o r  to p o s t e r i o r  socket te rm in a t io n s  o f  median bar 
swell in to  low t o o t h - l i k e  p r o je c t io n s .  Teeth in l e f t  valve 
c o n s i s t  o f  upper elements which a re  swollen p o r t io n s  o f  
the  median bar .  Below these  a re  a t ta c h ed  supplemental 
t e e th  which appear to  brace the  b a r - t e e th .  In the  genus 
" Toulminia" the upper element i s  about equal to  or l a r g e r  
than the  lower element.  Sometimes the  upper element deve l­
ops extremely well  and lower element becomes an attachment 
o f  the  upper element.  Marginal a rea  broad a n t e r i o r l y  and 
p o s te ro v e n t r a l ly .  V es t ibu le  well-developed,  and deep 
a n t e r o v e n t r a l l y , and poorly  developed p o s te ro v e n t r a l ly .
Radial  pore canals  s imple,  s h o r t ,  and few. Normal pore 
canals  few and s c a t t e r e d  over carapace.  Adductor muscle- 
scar  p a t t e r n  c o n s i s t s  of  p o s te r io r  v e r t i c a l  row o f  four
sc a r s  and a t  l e a s t  one a n t e r i o r  s c a r .  Sexual dimorphism 
obse rvab le .  Convergence of  v e n t r a l  and do rsa l  margins l e s s  
s t rong  in female forms.
Remarks: The change of  the  gener ic  name w i l l  be made
by Munsey. This i s  due to  the  preoccupation by the  sponge 
genus Toulminia Z i t t e l  1878.
♦♦Toulminia11 japonica  Hanai, n .  sp.
P I .  V, F igs .  1 a - e .
D esc r ip t io n : Carapace th ick  and small ,  subrhomboidal
in l a t e r a l  o u t l i n e ,  h ighes t  a t  a n t e r i o r  c a rd in a l  ang le .  
A n te r io r  margin o b l ique ly  rounded, with about th r e e  crenu- 
l a t i o n s  of  marginal rim in i t s  lower h a l f .  Dorsal margin 
s l i g h t l y  convex s lop ing  moderately p o s t e r i o r l y ,  v e n t r a l  
margin n ea r ly  s t r a i g h t .  P o s te r io r  o u t l i n e  a l so  n ea r ly  
s t r a i g h t ,  making almost a r i g h t  angle  with v e n t r a l  margin, 
and having prominent sp ines ,  one a t  mid-height and another  
a t  p o s te ro v e n t r a l  co rner .  Surface ornamented with undula­
ted  r id g e s .  A prominent r idge  c i rcum scr ibes  e n t i r e  margin 
and i s  e s p e c ia l ly  high along a n t e r i o r  and p o s t e r i o r  margin 
where i t  d e v ia te s  a l i t t l e  from the  margin, owing to the 
s trong  development o f  the  marginal r im. Inner  bordering 
depress ion  develops along a n t e r i o r  and p o s te ro v e n t r a l  por­
t io n  of  marginal r id g e ;  depression  e s p e c i a l ly  s t rong  in 
p o s te ro v e n t r a l  a r e a .  Undulated r id g e s  in s id e  o f  marginal 
r idge  disposed more or  l e s s  v e r t i c a l l y .  A prominent r idge  
s t a r t s  a t  a n te ro v e n t r a l  po r t ion  o f  marginal r id g e ,  runs 
p o s t e r i o r l y ,  then changes d i r e c t io n  upward in posteroven-
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P o s te ro v en t ra l  con tac t  margin narrowly rounded in s ide  
view. Charadter of  hinge, marginal area  and adductor 
muscle sca rs  same as  those o f  genus, but a n t e r i o r  and pos­
t e r i o r  t e e th  of  l e f t  valve more d i s t i n c t  and more rounded 
than in type sp e c ie s .  Lower non-c renu la te  element o f  a n te ­
r i o r  and p o s t e r i o r  t e e th  moderately developed. Sexual 
dimorphism s t rong ;  in female form do rsa l  and v e n t r a l  o u t - ,  
l i n e s  not  so much convergent as in male form. Two strong 
p o s t e r i o r  s p in e - l ik e  p ro je c t io n s  in male and th re e  weak 
p r o je c t io n s  in female.  Moreover, female form has a char­
a c t e r i s t i c  p o s te ro d o rsa l  p ro je c t io n .
Dimension: Holotype (male complete carapace) len g th
0.40nram., he igh t  0.21 mm., th ickness  0 .18 mm.; a l lo ty p e  
(female complete carapace) leng th  0.44 mm., he igh t  0.22 
mm., th ick n ess  0.18 mm.; paratype (male complete carapace) 
leng th  0 .39 mm., he igh t  0.21 mm., th ick n ess  0.17 mm.;
(male complete carapace) leng th  0 .4 3  mm., he igh t  0 .2 2  mm., 
th ick n ess  0 .1 8  mm.
Occurrence: All  type specimens were c o l le c te d  from
Recent beach sand a t  Loc. 1, where they a re  common.
Remarks: "Toulminia” h y a lo k y s t i s  Munsey from Paleo­
cene o f  the  Gulf Coastal  P la in  o f  the  United S ta t e s  i s  
the  only spec ies  o f  t h i s  genus which has been p rev ious ly  
descr ibed .  The Japanese Recent spec ies  shows s t r i k i n g  
resemblance to  the  American Paleocene spec ies  but in 
d e t a i l  i t  i s  q u i t e  d i f f e r e n t ,  e. g. the  su r face  ornamen­
t a t i o n  i s  not  the  same as t h a t  o f  the  American spec ies .
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D ifference  in hingement as mentioned above might suggest 
an evo lu t ionary  t ren d  in the  hingement of  t h i s  group of  
Ostracoda.
' 'Toulminia11 hokkaidoana Hanai, n. sp.
PI.  V, F igs .  2 a -b .
D esc r ip t io n : L a te ra l  o u t l i n e  s im i la r  to "Toulminia"
.japonica. but l a r g e r  and showing c h a r a c t e r i s t i c  th in  l i p  
along a n t e r i o r  margin. Surface f in e ly  puncta te  except on 
b lun t  r id g e s .  Prominent marginal r id g e  c ircumscribes  
e n t i r e  per iphery  of  carapace,  being e s p e c ia l ly  s t rong  
along a n t e r i o r  margin. Inner  border ing  depression desp 
along a n t e r i o r  margin and in p o s te ro v e n t r a l  a r e a .  Two 
tu b e rc le s  prominent in d o rso ce n tra l  a re a .  Very prominent 
r idge  s t a r t s  a t  p o s t e r i o r  tu b e rc le ,  runs p o s t e r i o r ly  a 
sho r t  d i s t a n c e ,  tu rn s  downward in p o s te ro d o rsa l  a re a ,  and 
te rm ina tes  in middle of  p o s t e r i o r  a re a .  Other r id g es  
l e s s  prominent.  In s ide  view, p o s te ro v e n t ra l  con tac t  mar­
gin narrowly rounded, v e n t r a l  con tac t  margin sinuous a t  
middle. Hinge s t r u c t u r e ,  c h a ra c te r s  o f  marginal a r e a ,  and 
adductor muscle-scar  p a t t e rn  t y p ic a l  o f  genus.
Dimensions: Holotype (female complete carapace) leng th
0.49 mm., he igh t  0.28 mm., th ic k n ess  0 .23  mm.
Occurrence: The type specimen was ob ta ined  from the
Setana formation (Upper Pliocene)  in  the  v a l l e y  o f  Loc. 6 .
Remarks: This spec ies  i s  c lo se ly  r e l a t e d  to  "Toul­
minia '' . japonica. but the  carapace o f  t h i s  spec ie s  i s  l a r g e r  
and l e s s  scu lp tu red  than t h a t  o f  "Toulminia" .japonica. The
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lower elements o f  the a n t e r i o r  and p o s t e r i o r  t e e t h  o f  the  
l e f t  valve o f  t h i s  spec ie s  i s  not  so well  developed as  those 
in "T." .japonica.
Genus NEOCYTHERE Hanai, n .  gen.
Type S p ec ie s : Neocythere quadrangulata  Hanai, n. sp.
D iagnosis : Very th ic k - s h e l l e d  "Toulminiinae” with
oblong box-shaped s h e l l .  Marginal a rea  o f  carapace espe­
c i a l l y  th ic k  because o f  r id g e s  which a re  extremely b lun t  
and bold,  having a tendency to c ircumscribe  per iphery  of  
s h e l l .  Hingement s im i l a r  to  t h a t  o f  o th e r  "Toulminiinae",  
but in l e f t  va lve ,  lower n o n -c renu la te  elements of  a n t e ­
r i o r  and p o s t e r i o r  t e e th  a re  l a r g e r  than upper elements; 
both elements a re  well  separa ted  from each o th e r .  Al.ong 
a n te ro v e n t r a l  margin, r a d i a l  pore cana ls  tend to be grouped 
in p a i r s ,  one of  which opens nea re r  th e  contac t  margin than 
the  o th e r .
D e s c r ip t io n : Nature o f  carapace o u t l i n e  and su r face
ornamentation a re  same as descr ibed  in the  d ia g n o s is .
Along a n t e r i o r  margin a th in  l i p - l i k e  p ro je c t io n  u su a l ly  
develops.  Hingement i s  s im i la r  to "Toulminia", but d i f ­
f e r s  in d e t a i l s  mentioned in d iag n o s is .  A n te r io r  tooth  
and socket s t r u c tu r e  we11 developed in comparison with  
p o s t e r i o r .  Marginal a rea  broad a n t e r i o r l y ,  v e s t ib u le  w e l l -  
developed along a n t e r i o r  ob l ique ly  rounded margin and poor­
ly  along p o s te ro v e n t r a l  margin. Radial pore canals  few, 
and tend ing  to  be grouped in p a i r s ,  one o f  which opens 
n e a re r  the  con tac t  margin than the  o th e r ,  along v e s t ib u le
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a rea .  Normal pore canals  few and s c a t t e r e d .  Adductor 
muscle-scar  p a t te rn  c o n s i s t s  o f  a p o s t e r i o r  v e r t i c a l  row 
o f  four  sc a r s  and one a n t e r i o r  sca r .
Remarks: The box-shaped carapace shows c lose  r e l a ­
t io n s h ip  to  Arcacythere descr ibed  by Hornibrook (1952)
from the Cretaceous to Miocene of  New Zealand, but the
hinge s t r u c t u r e  i s  q u i te  d i f f e r e n t .  Moreover, the  mar­
g in a l  r id g e  o f  Neocythere i s  not so continuous as th a t  
of  Arcacythere e s p e c ia l ly  in the  p o s te ro v e n t r a l  a rea .  
“Toulminia1,1 shows s im i la r  type o f  hinge s t r u c t u r e ,  but 
in d e t a i l ,  the  lower non -c renu la te  element o f  the a n te ­
r i o r  and p o s t e r i o r  t e e th  in the l e f t  valve a re  l a rg e r  
than the upper element.
Neocythere quadrangulata  Hanai, n .  sp.
P I.  V, F igs .  3 a -b .  PI .  IV, F igs .  7.
D esc r ip t io n : Carapace small and extremely th ic k ,b o x ­
shaped. A n te r io r  margin broadly and ob l ique ly  rounded 
with th in  l i p - l i k e  p r o je c t io n .  Dorsal margin s l i g h t l y  
arched,  in c l in e d  toward p o s t e r i o r .  Ventral  margin n e a r ­
ly  s t r a i g h t .  P o s te r io r  margin t runca ted  above and round­
ed below. Surface ornamented by s c a t t e r e d  p u n c ta t io n s ,  
which a re  the  openings of  normal pore can a ls ,  and b lun t  
th ic k  r i d g e s ,  which more o r  l e s s  c ircumscribe  per iphery  
of  carapace,  except a n te ro v e n t r a l  and p o s te ro v e n t r a l  
a r e a s .  One r id g e  s t a r t s  in  a n te ro v e n t r a l  a re a ,  runs pos­
t e r i o r l y  obscuring middle p a r t  o f  v e n t ra l  con tac t  margin, 
and te rm ina tes  in p o s te ro v e n t r a l  a re a .  Another r idge
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s t a r t s  a t  mid-height of  a n t e r i o r  a rea ,  runs upward along 
a n t e r i o r  margin, then c ircum scribes  per iphery  of  do rsa l  
margin, and te rm ina tes  in mid-height of  p o s te r i o r  a rea ,  
where r id g e  becomes extremely s t rong .  A small r idge  appears 
along rounded p o s te ro v e n t ra l  margin. Ridges run along and 
close  to a n t e r i o r  and p o s t e r i o r  p e r ip h e r ie s  o f  carapace but 
do not q u i t e  reach p e r ip h e r i e s .  Open a rea  in s id e  o f  r i d ­
ges a lso  ornamented with complex of  b lunt  and th ick  r id g es  
and sw e l l ings .  In i n t e r i o r  view, hingement s t r a i g h t  and 
v en t ra l  contac t  margin sinuous a t  middle. Hinge s t r u c t u r e ,  
ch a ra c te r  o f  marginal a re a ,  and adductor muscle-scar  p a t ­
te rn  same as f o r  genus. In dorsa l  view, hinge l i n e  marked 
by shallow trough and p o s t e r i o r  tooth  of  l e f t  valve more 
protruded than a n t e r i o r  to o th .  Dorsal s ide  o f  both valves  
nea r ly  s t r a i g h t  in o u t l i n e  and p a r a l l e l  each o th e r .
Dimensions: Holotype (complete carapace) leng th  0.54
mm., he igh t  0.30 mm., th ickness  0.27 mm.; paratype (com­
p le t e  carapace) leng th  0.52 mm., he igh t  0.29 mm., th ickness  
0.2 7 mm.
Occurrence: Type specimens were obtained from the
Setana formation (Upper Pliocene) from the  v a l ley  o f  Loc.
6, where they a re  r a r e .
Remarks: O utl ine  of  t h i s  spec ies  d i f f e r e n t  from
"Toulminia" , in d e t a i l  but c irdumscribing r idges  and hinge 
s t r u c t u r e  suggest  t h a t  t h i s  species  r e t a i n s  some r e l a t i o n ­
ship to "Toulminia".
Neocythere pseudoamphidonta Hanai, n .  sp.
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PI.  V, F ig s .  4 a -c .
D esc r ip t io n : Carapace small and extremely t h i c k - s h e l ­
l e d ,  subovate in  l a t e r a l  o u t l i n e ,  h ighes t  a t  a n t e r io r  ca r ­
d in a l  angle .  A nter io r  margin ob l ique ly  rounded, do rsa l  mar­
gin sinuous in a n t e r i o r  h a l f  and arched in p o s te r io r  h a l f ,  
owing to s trong p ro jec t io n  o f  d o rso p o s te r io r  r id g e .  Ven­
t r a l  margin n ea r ly  s t r a i g h t .  P o s te r io r  c a rd in a l  angle 
d i s t i n c t .  P o s te r io r  margin t ru n ca ted  above and rounded 
below. Surface ornamented with  s c a t t e r e d  puncta t ions  
which a re  ou te r  surface  openings of  normal pore cana ls .
An extremely b lun t  and th ic k  r id g e  s t a r t s  a t  a n t e r io r  
ca rd ina l  angle ,  runs down along a n t e r io r  margin, and s p l i t s  
in to  about th re e  f in e  p a r a l l e l  r id g e s .  One o f  the f in e  
r id g e s .  One o f  the f in e  r id g es  continues along v en t ra l  
m arg in i in to  p o s t e r i o r  p a r t  of carapace. Anter io r  r idge  
does not q u i te  reach a n t e r io r  margin in l a t e r a l  view in 
i t s  upper h a l f  and p ro je c t s  over a n t e r i o r  margin in i t s  
lower h a l f .  Another extremely s t rong ,  b lun t  r idge  s t a r t s  
p o s te r i o r  to middle o f  do rsa l  margin and te rm ina tes  in 
mid-height o f  p o s t e r i o r  a rea .  A v e n t ra l  t h i c k ,  b lun t ,  
and more or  l e s s  w ing- l ike  r id g e  swells  in p o s te ro v en t ra l  
a re a .  Hinge s t r u c t u r e ,  ch a ra c te r  of  marginal a rea ,  and 
adductor muscle-scar  p a t t e rn  e s s e n t i a l l y  the  same as  type 
spec ies  of  genus. However, lower elements of  a n t e r io r  
and p o s te r io r  t e e th  of l e f t  valve well-developed so as to 
form la rg e ,  round, knob-l ike  p ro je c t io n s ,  e s p e c ia l ly  in 
a n t e r i o r  to o th .  In a n t e r i o r  view, carapace appears to be
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t r a p e z o id a l  owing to  f l a t  v e n t ra l  a rea  and th ic k ,  b lu n t ,  
w ing- l ike  p ro je c t io n s  in p o s te ro v e n t ra l  a rea .  In the  dor­
sa l  view, w ing- l ike  v e n t r a l  p ro jec t io n  prominent,  hinge 
l i n e  s t r a i g h t  and marked by a shallow trough. At a n t e r i o r  
ca rd ina l  angle l e f t  valve over laps r i g h t .
Dimensions: Holotype ( a a l e f t  valve) leng th  0.60 mm.,
he igh t  0 .3 5  mm.; paratype (a complete carapace) leng th
0 .6 4  mm., he igh t  0 .3 7  mm., th ickness  0 .3 5  mm.
Occurrence: All  type specimens were obta ined  from 
the Setana formation (Upper Pliocene) from the  v a l le y  of 
Loc. 6, where they a re  r a r e .
Remarks: The lapping  of  the l e f t  valve over the  r i g h t
a t  the a n t e r i o r  c a rd in a l  angle suggests  r e l a t i o n  o f  t h i s  
spec ies  to  Arcacythere . From Neocythere quadrangulata  t h i s  
species  d i f f e r s - in i t s  l a rg e  s i z e ,  surface  ornamentation, 
and the  well  developed a n t e r i o r  knob-l ike  too th  of  the  l e f t  
valve.
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Subfamily Cytherurinae G. W. Muller ,  1894 
1894 Cytherurinae G. W. Muller ,  p. 286.
1925  ____________  G. 0. Sars ,  p. 199.
1925 Loxoconchinae G. 0. Sa rs ,  p. 217. ( p a r t . )
1936 Cytherurinae K lie ,  p. 187.
1941 _____________ Elofson, pp. 304-305.
1955 _____________ Swain, p. 6 26 .
Type Genus: Cytherura G. 0. Sars ,  1865.
Diagnosis:  Carapace small ,  u su a l ly  with w ing- l ike  pro­
cess and p o s te r i o r  caudal ex tension ,  u su a l ly  scu lp tu red .  
Right valve l a r g e r  than l e f t ,  e s p e c ia l ly  along do rsa l  mar­
g in .  Hinge merodont. Right valve with te rm inal  knob- l ike  
t e e th ,  one or r a r e l y  more than two a t  each end of  the  long 
b la d e - l ik e  r idge  of  the  inner  lam e l la ,  but u sua l ly  small 
and i n d i s t i n c t  in Cytherura group. In Cytheropteron group, 
t e e th  o f  r i g h t  valve s trong  and c ren u la te  or  co n s is t in g  of  
a s e r i e s  o f  knob- l ike  t e e t h ;  b l a d e - l ik e  r idge  o f  inner  lame 
lamella  u su a l ly  not well  developed.
D esc r ip t io n : Shape v a r i a b l e .  VJing-like l a t e r a l  expan­
sion u su a l ly  c h a r a c t e r i s t i c  o f  subfamily, but obscure in 
some spec ies  o f  Cytherura group. P o s te r io r  caudal process  
u su a l ly  prominent.  Hinge merodont, and c l a s s i f i a b l e  on 
b a s i s  o f  c r e n u la t io n s  in to  two types mentioned in d iagnos is ;  
the  f i r s t  i s  here c a l l e d  Cytherura type ,  and the second i s  
c a l le d  Cytheropteron type .  Hingement i s  a lso  c l a s s i f i a b l e  
on the  b a s i s  o f  hinge and f lange  arrangement: 1) f lange  
s t ro n g ly  developed and overhanging the  a c tu a l  hinge element
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o f  r i g h t  valve,  but not  reaching the  terminal t e e th  so as 
to  form a furrow between the  te rm ina l  te e th  and the  over­
hanging f lan g e .  This type hingement i s  u su a l ly  arched or  
i f  s t r a i g h t  i t  i s  s h o r t .  I t  i s  here  c a l led  arched or  shor t  
type .  2) f lange  not  g r e a t ly  overhanging the a c tu a l  hinge­
ment and reaching the te rm inal  t e e t h .  This type o f  h inge­
ment i s  usua l ly  s t r a i g h t  and long. The c ren u la te  groove 
between the  te rm inal  t e e th  i s  well  developed. This second 
type i s  here c a l l e d . long s t r a i g h t  t y p e . The marginal area  
i s  extremely well developed in some of  the Cytherura group 
in which the inner  margin coincides with the  l i n e  o f  con­
crescence and curves forward in the back h a l f  o f  the  ca ra ­
pace. The r a d i a l  pore canals  tend to  be grouped in t h i s  
type o f  marginal a re a .  In the  Cytheropteron group usua l ly  
the  development o f  the marginal area  i s  moderate and th e re  
i s  a v e s t ib u le .  The r a d i a l  pore canals  a re  usua l ly  simple. 
However, in both cases the number o f  r a d i a l  pore canals  i s  
small .  Adductor muscle sca rs  are  a l l  n ea r ly  the  same, u su a l ­
ly  arranged ..in a p o s t e r i o r  v e r t i c a l  row of  four sca rs  and 
one or two a n t e r i o r  s c a r s .  Eye spots  a re  r a th e r  d i s t i n c t  
in the  Cytherura group, but a re  not d i s t i n c t  in the  
Cytheropteron group, except Paracy ther idea  and i t s  a l l i e s .
Remarks: U n t i l  G. 0. Sars  (1*365) e s ta b l i sh e d  the  gen-
era Cytherura and Cytheropteron as  genera o f  the  family 
Cytheridae, cy the ru r ine  Ostracoda had been inc luded in  the 
genus Cythere. In 1894, G. W. Muller proposed the  Subfamily 
Cytherurinae and inc luded th ree  genera ,  Cytherura ,
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Cytheropteron . and Eucytherura . In 1925 G. 0. Sars  r e s t r i c t ­
ed the  Subfamily Cytherurinae to  " the  Ostracoda c h i e f ly  
r e f e r a b l e  to the  genus Cytherura".  He included the  genus 
Cytheropteron in h i s  Subfamily Loxoconchinae. A f te r  this . , 
confusion o f  the c l a s s i f i c a t o r y  p o s i t io n  o f  the  genus 
Cytheropteron and i t s  a l l i e s  a ro se .  Some au thors  followed 
G. W. Muller (e.  g. K l ie ,  193#) and some followed G. 0. Sars  
opinion (e.  g. Doeglas, 1931, Blake, 1933). In 1941, Elofson 
ta b u la te d  the  anatomical ch a ra c te r s  o f  Cytherura . Cytheropteron , 
and Loxoconcha and concluded th a t  "Eine s o r g f a l t i g e  Unter-  
suchung e r g ib t  ba ld ,  dass G. W. Muller mit  s e in e r  Ansicht 
ganz rec h t  haben muss. Die E igenschaf ten ,  welche d ie  beiden 
Gattungen Cytherura and Cytheropteron gemeinsam haben, sind 
namlich sowohl q u a n t i t a t i v  a l s  q u a l i t a t i v  den Cytheropteron 
und Loxoconcha gemeinsamen w eit  uber legen" .  In s p i t e  of 
E lo fson fs c l e a r  explanat ion  in 1941, the  confusion o f  the  
c l a s s i f i c a t o r y  p o s i t io n  o f  the  genus Cytheropteron has con­
t inued  (e. g . ,  Van den Bold, 1946, Bowen, 1953, Munsey, 1953, 
Apostolescu, 1955). So f a r  as th e  hinge s t r u c t u r e  i s  con­
cerned, Loxoconchinae a re  d i s t i n c t l y  d i f f e r e n t  from Cytherur­
in a e .  Although t h i s  Subfamily i s  of  u n ce r ta in  s t a t u s ,  the  
fol lowing genera and subgenera have been ass igned  to  i t  or 
considered to  be c lo se ly  r e l a t e d  to  i t .
1. Cytherura group
Hinge shor t  o r  arched and o f  Cytherura type .
Cytherura G. 0. Sars ,  1365 (1S66) pp. 69-70, Type Spe­
c i e s :  Cythere gibba 0. F. Muller,  17#5, P. 6 6 , des igna ted  by
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Brady, 1868, p. 439.
Hemicytherura Elofson, 1941, p. 314, Type Species:  Cy 
Cythere c e l lu lo s a  Norman, 1865, p. 22, by o r i g in a l  des igna­
t i o n .  The genus was proposed by Elofson (1941) as a subgen­
us of  Cytheropteron. This group of  Ostracoda corresponds 
a l so  to the  Cytheropteron videns group which was o r i g i n a l l y  
included in Cythere and l a t e r  in Cytherura , and has been sep* 
a ra te d  from Cytherura . and included in Cytheropteron by G. W. 
Muller in 1894. Recently Ruggieri ,  1952, considered Hemi­
cy therura  a subgenus of  Cytherura in s te a d  of  a subgenus of 
Cytheropteron . because of:  1) the  eyes which a re  shown on 
the  carapace by the  c l e a r  eye sp o ts ,  2) the  Cytherura type 
hinge l i n e ,  and 3 ) the  coincidence o f  the inner  margin with 
the  l i n e  o f  concrescence. In the  same year ,  1952, Horni- 
brook r a i s e d  t h i s  subgenus to gener ic  rank.
T etracy theru ra  Ruggier i ,  1952, p. 28, Type Species: 
Cytheridea angulosa Seguenza, p. 363.
Microcytherura G. W. Muller ,  1894, p. 3#3, Type Spe­
c i e s :  Microcytherura n ig rescens  G. VJ. Muller,  1894. As to 
the  systematic  p o s i t io n  o f  t h i s  genus Klie (1933) s t a te d  as 
fo l low s:  "G. W. Muller ha t  1894 fu r  e ine-Art  des Golfs von 
Neapel, d ie  in der Farbe und in der Schalenform an d ie  Gat- 
tung Cytherura e r i n n e r t ,  das Genus Microcytherura begrundet,  
das b i s  heute nur durch die  d o r t ig e  Art n ig rescens  v e r t r e t e n  
war. Der Gattungsname konnte zu dem Missvers tandnis  Veran- 
lassung  geben, dass Microcytherura rait Cytherura nahe ver-  
wandt s e i ,  etwa wie M ic ro ces to leb e r is  mit X e s to leb e r i s .
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Das i s t  jedoch keineswegs der F a l l .  Microcytherura gehort  
vielmehr zw e ife l lo s  zur U nterfam il ie  Cytherinae, der gegenu- 
ber  d ie  Cytherurinae eine se lb s tand ige  U nter fam il ie  b i l d e n . ” 
Howeina Hanai, n. g en . ,  Type Species:  Howeina campto- 
cy thero idea  Hanai, n .  sp.
2. Cytheropteron group
a. Hinge arched and of  Cytheropteron type .
Cytheropterori G. 0. Sars ,  1865,(1366),  pp. 79-30, Type 
Species:  Cytheropteron convexum (Baird) by G. 0. Sars on 
mistaken i d e n t i f i c a t i o n ,  = Cythere l a t i s s i m a  Norman, 1965, 
by Erady, 1868, p. 443, by Brady and Nortnan, 1889, p. 207, 
and by G. 0. Sa rs ,  1926, p. 223.
Aversovalva Hornibrook, 1952, p. 57, Type Species: 
Cytheropteron (Aversovalva) aureum Hornibrook, 1952, by 
o r i g in a l  d es ig n a t io n .  This subgenus of  Cytheropteron has 
the  l e f t  valve l a r g e r  than the  r i g h t  owing to  the s trong 
development o f  the  groove above the  median bar  o f  the l e f t  
valve fo r  accomodating the  d o rsa l  edge o f  th e  r i g h t  valve.  
This genus i s  the only one in  the  Cytherurinae which has 
the  r i g h t  valve l a r g e r  than the l e f t .
Kangarina Coryell and F ie ld s ,  1937, p. 12, Type Spe­
c ie s :  Kangarina q u e l l i t a  Coryell  and F ie ld s ,  1937, by o r i g ­
i n a l  d es ig n a t io n .  This genus from the Miocene of  Panama 
was o r i g i n a l l y  included in the  Subfamily Loxoconchinae.
This assignment was followed by Van den Bold (1946). How­
ever Ruggieri (1952) considered i t  a subgenus o f  Cytherop­
te ron  because o f  the  absence of  eyes and i t s  h a b i t a t .
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Kobayashiel la  Hanai, n. g e n . ,  Type Species:  Kobayashiel- 
l a  hyal inosa  Hanai, n. sp.
b. Hinge s t r a i g h t  and o f  Cytheropteron type .  
Paracy ther idea  G. W. Muller ,  1894, p» 340, Type Species:  
Cytheropteron b o v e t te n s i s  Seguenza, 1880. This genus has 
been placed by Van den Bold, 1946, in the  Cyther ideinae.
Paracy ther idea  (Paracy therop te ron ) Ruggier i ,  1952, p. 
78-79, Type Species :  Cytheropteron calcaratum Seguenza, 1880. 
This genus has a carapace whose shape i s  in te rm ed ia te  betwe­
en Paracy ther idea  and C ytheru ra . but has a Cytheropteron-  
type hinge and i s  considered in te rm ed ia te  between Para-- 
cy ther idea  and Cytheropteron by Ruggieri (1952). I t  i s  n o te ­
worthy th a t  he compared h i s  Paracytheropteron with Lopho- 
cy there  o f 1, the  Progonocytherinae.
Pseudocytherura Dubowsky, 1939, pp. 12-16, Type Spe­
c ie s :  Pseudocytherura pont ica  Dubowsky, 1939* As to the 
sys tem atic  p o s i t io n  o f  t h i s  genus, Dubowsky s t a t e d  as  f o l ­
lows: "Die al lgemeine Schalenform, d ie  S tru k tu re  des Inner-  
andes, d ie  Eigenschaften der Maxilla und der Furca S t e l l a  
d ie se  neue Gattung den von G. W. Muller in Subfam. Cytherur­
inae v e re in ig ten  Gattung nahe. Die s t r u c t u r  der I  Antenne 
abe r ,  d ie  4 - g l i e d r i g k e i t  der  I I - t e n ,  wie d ie  Abwesenheit 
der  I I - t e n  ven t ra len  (h in te rn )  Borste am B asa lg l ied  des I 
Bein-paares  u n te r s c h e id e t  scha r f  Pseudocytherura von d ie se r  
Gruppe, s t e l l t  s i e  zur Gattung Paracy ther idea  nahe und ver-  
b inde t  durch Ubergange Cytherurinae (im Sinne von G. W. 
Muller) mit den ubrigen Cytheridae".
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3. Eocytheropteron group
Although many spec ies  o f  t h i s  group had no t r a c e  of  
w ing- l ike  l a t e r a l  expansions,  they have a c lose  resemblance 
in  o u t l i n e  to  the  Cytheropteron group, e s p e c ia l ly  in the 
shape o f  the  caudal p rocess ;  however, the  hinge s t r u c t u r e  
of  t h i s  group i s  q u i te  d i s s im i l a r  to  t h a t  of  the Cytherop­
teron  group in the  fol lowing c h a ra c te r s :
1 ) th e re  i s  development of  a f lange above the hinge element 
o f  the r i g h t  va lve ,  and the  overhanging f lange  above the 
hinge element o f  the l e f t  valve causes the  lapping  of the 
l e f t  valve over the  r i g h t  along the  do rsa l  margin.
2 ) the c r e n u la t io n s  a re  comb-like in s tead  o f  the  p i t - a n d -  
knob type. D i f f e r e n t i a t io n  of  the te rm ina l  t e e th  from the 
median element i s  somewhat i n d i s t i n c t ,  because the i n t e r v a l s  
between c ren u la t io n s  are  almost co n s tan t .  However, the cren 
u l a t i o n s  in the  l e f t  valve a re  deepened and a re  overhung 
g r e a t ly  by the  f lange  along the a n t e r i o r  and p o s te r i o r  por­
t io n s  of  the hingement, where the  in d iv id u a l  notch o f  the 
c ren u la t io n s  i s  more e longate v e r t i c a l l y  than those of  the 
median p o r t io n .  The r i g h t  valve hingement i s  complementary. 
The hinge s t r u c t u r e  descr ibed  above i s  q u i te  d i f f e r e n t  from 
those of  o th e r  Cytherurinae.  Perhaps the  fo l lowing  genera 
w i l l  form a new group of  Ostracoda which has subfamily rank.
Eocytheropteron Alexander,  1933, p. 195. Type Species:  
Cytheropteron bilobatum Alexander, 1929, by o r i g i n a l  d e s ig ­
n a t io n .  This genus was o r i g i n a l l y  descr ibed  by Alexander, 
1933, as a subgenus of Cytheropteron. This assignment has
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been followed by most workers . Independently from Alexander*s 
work, Broussard (1932) s tud ied  t h i s  genus and recognized i t  
a s  a genus o f  u n ce r ta in  sys tem atic  p o s i t io n .
Budaia Mehes, 1941, p. 67? Type Species:  Budaia prima 
Mehes, 1941, by o r i g i n a l  des igna t ion .
4. Uncertain genera 
Eucytherura G. !*/. Muller ,  1894, p. 30$, Type Species:  
Cythere complexa Brady, 1867, p. 210, des ignated  by Alexan­
der ,  1936, p. 629. This genus has been included in the  sub­
fam ily  Cytherurinae s in ce  the  o r i g in a l  d e s c r ip t io n ,  and has 
been reviewed thoroughly by VJeingeist (1949).
Orthonotacythere  Alexander. 1933, pp. 199-200, Type 
Species :  Cytheridea hannai I s r a e l s k y ,  1929, p. 12, by o r i g ­
i n a l  d e s ig n a t io n .  This genus was o r i g i n a l l y  compared with 
Monoceratina and was be l ieved  by Alexander to have been 
derived from Monoceratina. Martin (1940) c l a s s i f i e d  t h i s  
genus in  the  Subfamily Cytherurinae ,  and l a t e r  Van den Bold 
(1946) p laced i t  in the  Subfamily Loxoconchinae, in  which 
he a lso  inc luded Cytheropteron and i t s  a l l i e s .
Looneyella Peck, 1951, pp. 575-576. Type Species:
Cythere monticula Jones,  by o r i g i n a l  d es ig n a t io n .  Peck 
(1951) compared t h i s  genus to  the  Upper J u r a s s i c  genus 
Hutsonia Swain; he s t a t e d  t h a t  t h i s  genus may have develop- 
from Hutsonia .
Genus CYTHERURA G. 0. Sars ,  1865 (1866)
Cythere au c t .  ( p a r t . )
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Type S p e c ie s : Cythere gibba 0.  F. Muller,  1785.
Diagnosis : Cytherurinae having small and subquadrate
carapace with caudal p rocess .  Hinge merodont o f  Cytherura 
type, arched or s t r a i g h t  but sh o r t ;  a n t e r i o r  and p o s te r io r  
t e e th  knob- l ike  and s in g le  or  r a r e ly  pa ired  a t  each end of  
hinge a t  the te rm ination  of the b la d e - l ik e  r idge  of the 
inner  lam el la  o f  r i g h t  va lve .  Marginal area  well-developed 
and i r r e g u l a r .  Line o f  concrescence co inc ides  with inner  
margin. Radial pore canal3 tend to be grouped..  Eye u su a l ­
ly  d i s t i n c t .
D esc r ip t io n : Shape and ornamentation v a r i a b le ,  u s u a l ­
ly  with w ing- l ike  process and p o s te r io r  caudal ex tens ion .  
Right valve l a rg e r  than l e f t ,  e s p e c ia l ly  along do rsa l  margin. 
Line of  concrescence co inc ides  with inner  margin. C a lc i f i e d  
por t ion  of  inner  lamella  extremely well-developed in some 
sp ec ie s ,  in which inner  margin i s  in some cases p a r a l l e l  to 
ou te r  margin, in o th e rs  i r r e g u l a r  and makes modified S- 
shape in p o s te r i o r  reg ion .  Radial pore canals  not numerous, 
tending to be grouped. Usually th re e  r a d i a l  pore cana ls  in 
p o s te r i o r  caudal a rea .  Right valve hingement has one, or 
r a r e ly  two, te rm inal  t e e th  which a re  knob- l ike  but not very 
d i s t i n c t  a t  each end of  b l a d e - l ik e  ou te r  edge of  inner  lamel­
l a .  Flange developed s t rong ly  and p ro je c t in g  over a c tu a l  
hinge element,  but not q u i t e  reaching te rm ina l  t e e t h .  Hinge 
o f  l e f t  valve has a median bar and te rm ina l  socke ts .  The 
bar u su a l ly  c renu la te  and thickened so as to  form knob- l ike  
p ro je c t io n s  in i t s  te rm ina l  p a r t s ;  bar  f i t s  in to  groove or
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t r a c e  of  groove j u s t  under overhanging f lange  and between 
te rm inal  t e e th  o f  r i g h t  va lve .  Groove u su a l ly  c ren u la te  and 
sometimes having s o c k e t - l ik e  p i t s  in te rm inal  p a r t s .  Flange 
developed over hinge element immediately above a n t e r i o r  and 
p o s te r io r  te rm ina l  sockets  o f  l e f t  valve;  the f lange  f i t s  
furrow between te rm inal  t e e th  and overhanging f lange of  
r i g h t  valve.  Sometimes furrow cont inues a long d is tance  
between p o s t e r i o r  b l a d e - l ik e  inner  lamella  and overhanging 
f lan g e .  Median bar u sua l ly  s l i g h t l y  p ro je c t in g  over f lange 
in d o rsa l  view. Adductor m usc le-scar  p a t t e rn  c o n s i s t s  of  
four  p o s t e r i o r  v e r t i c a l  s ca rs  and one a n t e r i o r ,  bye u su a l ­
ly  d i s t i n c t .
Remarks: G. VJ. Muller (1$94) d iv ided the  genus
Cytherura in to  two groups: 1) s h e l l  with w ing - l ike  p rocess ,
2] s h e l l  w ithout w ing- l ike  process .  Furthermore, he d iv id ­
ed the  f i r s t  group in to  two subgroups: la )  s h e l l  without 
any in d ic a t io n  o f  lo n g i tu d in a l  r id g es  over the wings, lb) 
s h e l l  with d i s t i n c t  lo n g i tu d in a l  r idges  over the  wings.
Among Japanese spec ie s ,  Cytherura m iurens is  Hanai, n .  s p . ,  
and C. te t rag o n a  Hanai, n. s p . ,  might belong to the  second 
group o f  G. W. Muller.  The o th e r  Japanese Cytherura do not 
belong to any o f  the  groups or  subgroups o f  G. W. Muller, 
and may form a new group o f  Cytherura which i s  c h a r a c t e r i z ­
ed by th ick  undulated r id g e s ,  perhaps exemplif ied  by 
Cytherura u n d a ta , G. 0. Sars .  This group o f  Cytherura u su a l ­
ly  has a quadrate  o u t l i n e  and r a t h e r  th ick  s h e l l .
Cytherura te t rag o n a  Hanai, n. sp.
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PI.  VI, F igs .  5 a -d .
D esc r ip t io n : Carapace su b - te t rag o n a l  in l a t e r a l  o u t ­
l i n e ,  h ighes t  a t  a n t e r i o r  ca rd in a l  angle .  A n ter io r  margin 
ob l ique ly  rounded, do rsa l  and v e n t ra l  margins s t r a i g h t ,  n e a r ­
ly  p a r a l l e l  to each o th e r ,  p o s t e r i o r  caudal process  inconsp ic ­
uous, b lu n t ,  and lo c a te d  a t  mid-heigh t ,  poin ted  p o s t e r i o r l y .  
Surface ornamented by dense, f i n e  punc ta t ions  and f in e  r i d ­
ges .  Puncta t ions  somewhat coarse in. c e n t r a l  a rea .  Ridges 
prominent in v en t ra l  a rea  where seve ra l  long and f in e  r i d ­
ges run p a r a l l e l  to  v e n t r a l  margin. In a n t e r i o r  a rea ,  a 
f i n e  r idge  runs along a n t e r i o r  margin and four  to f iv e  r i d ­
ges run from adductor muscle sca r  a rea  to a n t e r i o r  margin 
more or l e s s  r a d i a l l y .  P o s te ro c e n t r a l  su r face  r a th e r  
i n f l a t e d  and lack ing  f in e  r i d g e s .  Eye spot d i s t i n c t .  Hin­
ge s t r a i g h t ,  arrangement ty p ic a l  o f  genus. A n te r io r  tooth  
of  the  r i g h t  valve rep re sen ted  by a knob-l ike  p ro je c t io n .  
P o s te r io r  too th  not well  defined from the  f l a n g e - l i k e  r idge  
along p o s t e r i o r  margin. Median groove socketed in i t s  
a n t e r i o r  and p o s te r io r  p a r t s .  In middle p a r t ,  groove becomes 
obscure .  Hingement o f  the  l e f t  valve complementary. Mar­
g in a l  area  extremely broad, a c h a ra c te r  ty p ic a l  o f  t h i s  gen­
us .  Adductor muscle sca rs  t y p i c a l  o f  genus with an ad d i­
t i o n a l  th re e  sca rs  above and two sca rs  below. A n te r io r  view 
s u b t r ia n g u la r  with more or  l e s s  f l a t  v e n t r a l  s u r fa c e .  Dor­
s a l  view oblong with more or l e s s  sharp a n t e r i o r  and pos­
t e r i o r  p o in ts .
Dimensions: Holotype (complete carapace) len g th  0.44
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mm., he igh t  0.22 mm.., th ic k n ess  0 .18 mm.; paratype (complete 
carapace) leng th  0.36 mm., he igh t  0.18 mm., th ic k n ess  0.15 
mm.
Occurrence: The holotype was ob ta ined  from Recent
beach sand from Loc. 1. The para type  was ob ta ined from a 
beach sand, Loc. 5, where the spec ie s  i s  r a r e .
Remarks: In s id e  views of  t h i s  spec ies  show c l e a r ly
the  f a c t  t h a t  the a n t e r i o r  and p o s t e r i o r  t e e th  of  the  r i g h t  
valve are  m od if ica t ions  o f  the  edge o f  th e  inner  lam el la  
and the  f lange  over the  hingement i s  a m odif ica t ion  o f  the  
o u te r  lam e l la .  This spec ie s  has some resemblance to 
Cytherura simplex Brady and Norman.
Cytherura miurfensis Hanai, n .  sp.
P I .  VI, F ig s .  4 a-d .
D esc r ip t io n : Carapace very th in  and su b t ran sp a ren t ,
oblong in l a t e r a l  o u t l i n e .  A n te r io r  margin broadly rounded, 
d o r sa l  margin arched and h ig h es t  a t  middle,  v e n t r a l  margin 
n ea r ly  s t r a i g h t ,  s inuous in  a n t e r i o r  p a r t ;  p o s t e r i o r  caudal 
p rocess  prominent,  more or  l e s s  upturned and ac u te .  Valves 
i n f l a t e d  and r a t h e r  tumid with  a very shallow s u lc u s - l i k e  
depress ion  in c e n t r a l  p a r t .  V e n t ro la te r a l  a rea  o f  valves  
hang down s l i g h t l y  so as  to  make v e n t r a l  a rea  f l a t .  Sur­
face  ornamented by f i n e  r id g e s  running more or l e s s  lo n g i ­
t u d i n a l l y .  V e r t i c a l  r id g e s  develop p a r t i a l l y  between lo n g i ­
tu d in a l  r id g e s  so as  to  form a "cobweb'1 p a t t e r n .  Longitu­
d in a l  r id g es  prominent in v e n t r a l  a r e a .  Between r id g e s  su r ­
face  minutely p u n c ta te .  Hinge arrangement t y p ic a l  o f  genus.
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A n te r io r  too th  of  r i g h t  valve rep resen ted  by a s e r i e s  of  
about th re e  t i n y ,  rounded te e th  a t  te rm inat ion  o f  r idged  
se lvage .  Median element smooth. P o s te r io r  too th  r e p r e s e n t ­
ed by a s e r i e s  o f  one or  two t i n y ,  rounded p ro je c t in g  t e e th  
a t  te rm ina t ion  of  long r idged  se lvage .  Hingement o f  l e f t  
valve i s  complementary. Adductor muscle scars  a t  c e n t r a l  
a rea  where ex te rn a l  medial su lcus  swel ls  up i n t e r n a l l y .  
D e ta i l s  o f  sc a r s  not  observab le .  Marginal area  developed 
a n t e r i o r l y  and p o s t e r i o r ly ;  l i n e  o f  concrescence co incides  
with inne r  margin; a t  a n te ro v e n t r a l  a rea  inner  margin o f  
the  inner  lam el la  has a small but c h a r a c t e r i s t i c  s i t u a t i o n .  
Poster ior-  marginal a rea  broad, i t s  inne r  margin S-shaped 
s t a r t i n g  a t  p o s t e r i o r  end o f  the  hingement, making a con­
vex curve toward ce n te r  in i t s  upper tw o - th i rd s  and s t rong ­
ly  concave in lower o n e - th i rd ,  and reaching near  the  mid­
d le  o f  v e n t r a l  margin of  carapace.  Radial pore canals  
have a tendency to  be grouped, e s p e c i a l ly  along an terovenr 
t r a l  margin, and prominent in p o s te ro v e n t r a l  and pos te rodor-  
s a l  a r e a s .  In some specimens wrhich have a r a t h e r  narrow 
a n t e r i o r  margin and l e s s  i n f l a t e d  p o s te ro c e n t r a l  a re a ,  pos­
t e r i o r  marginal a rea  becomes obscure .  In do rsa l  view, 
carapace oblong, ova l ,  t h i c k e s t  p o s t e r i o r ly ;  p o s t e r i o r  end 
po in ted .  In a n t e r i o r  view, carapace ovate .
Dimensions: Holotype (complete carapace) len g th  0.51
mm., he igh t  0.23 mm., th ickness  0.22 m.; paratype (complete 
carapace) leng th  0.53 mm., he igh t  0.23 mm., th ic k n ess  0.24 
mm.
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Occurrence: All type specimens were c o l l e c te d  from
Recent beach sand from Loc. 1.
Remarks: Two forms a re  recogn izab le  in t h i s  sp e c ie s .
One has an i n f l a t e d  p o s te ro c e n t r a l  a rea  and r a th e r  e longate  
in shape. This d i f fe re n c e  i s  e s p e c i a l ly  prominent in do rsa l  
view. At f i r s t  I  be l ieved  t h a t  the  i n f l a t e d  form might be 
a female; however, according to  G. 0 .  Sars  (1925) the  male 
form of  Cytherura intumescens has a more i n f l a t e d  pos te rocen­
t r a l  surface  than the  female form. Perhaps t h i s  i s  due to  
the  very la rg e  copu la t ive  appendages.
Cytherura skippa Hanai, n. sp.
PI.  VI, F ig s .  6 a -b .
D esc r ip t io n : Carapace e longa te ,  oblong, a n t e r i o r  mar­
gin rounded with about f iv e  small c r e n u la t io n s ,  d o rsa l  and 
v e n t r a l  margins long p a r a l l e l ,  p o s t e r i o r  caudal process  
prominent,  lo c a te d  above mid-height and up- tu rned .  Surface 
ornamented by primary s trong and s t r a i g h t  r i d g e s .  A n te r io r  
marginal do rsa l  and v e n t ra l  r id g e s  prominent.  Longitudinal  
r idge  running p o s t e r i o r l y  from middle of  a n t e r i o r  margin 
obscured in c e n t r a l  a rea  where lo n g i tu d in a l  r id g e  i s  broken 
in to  r e t i c u l a t e  a r e a s .  In p o s te ro d o rsa l  a rea  r id g es  make 
a prominent t r i a n g u l a r  p a t t e r n .  Open a reas  not  smooth.
Hinge long and s t r a i g h t .  A n te r io r  and p o s t e r i o r  t e e t h  o f  
r i g h t  valve not w el l  developed; median element c r en u la te ,  
e s p e c i a l ly  in p o s t e r i o r  h a l f .  Character  o f  marginal a rea  
t y p i c a l  o f  genus. Adductor muscle sc a r s  not observab le .
In a n t e r i o r  view, carapace sub-hexagonal with f l a t  dorsal
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and v e n t ra l  s u r fa c e s .  In do rsa l  view, carapace oblong with 
sharp a n t e r io r  end and prominent h a n d le - l ik e  p o s t e r i o r  pro­
j e c t i o n  o f  caudal p rocess .
Dimensions: Holotype (complete carapace) leng th  0.32
mm., he igh t  0.14 mm., th ic k n ess  0.14 mm.
Occurrence: The type specimens were ob ta ined  from
Recent beach sand from Loc. 3, where they a re  r a r e .
Remarks: The New Zealand spec ies  descr ibed  by Horni­
brook as Cytherura c o s t e l l a t a  Brady, which i s  somewhat d i f ­
f e r e n t  from Brady’ s o r i g in a l  f ig u re  in the  Challenger Report ,  
has c lose  r e l a t i o n s h i p  to  t h i s  sp ec ie s .  However, the  su r ­
face  ornamentation i s  not s im i la r  to  Cytherura c o s t e l l a t a  
o f  Hornibrook, e s p e c ia l ly  in i t s  p o s te r i o r  a rea .
Cytherura quadrata  Hanai, n. sp.
PI.  VII, F igs .  1 a -b .
D esc r ip t ion :  Carapace r a t h e r  th ick-box-shaped,  a l i t ­
t l e  h igher  in f r o n t  than behind. A n ter io r  margin ob l ique ly  
rounded with about f iv e  small c r e n u la t io n s  on an te ro v e n t r a l  
narrowly rounded margin; do rsa l  and v e n t ra l  margins n ea r ly  
s t r a i g h t ,  almost p a r a l l e l ;  p o s t e r i o r  caudal p rocess  shor t  
and b lu n t ,  lo c a te d  a t  mid-height ,  and pointed p o s t e r i o r l y .  
Surface ornamented by s trong  r id g e s .  Ventral r id g e  promi­
n en t ,  s t a r t i n g  a t  lower p a r t  o f  a n t e r i o r  marginal r id g e  
running p o s t e r i o r l y ,  a rching  a t  middle, and very s l i g h t l y  
obscuring p o s t e r i o r  p a r t  o f  v e n t r a l  con tac t  margin in l a t ­
e r a l  view; i t  te rm ina te s  a t  p o s te ro v e n t r a l  margin where i t  





r id g e  l e s s  prominent, s t a r t i n g  in upper p a r t  o f  a n t e r i o r  
marginal r id g e ,  running p o s t e r i o r l y ,  border ing  f l a t  do rsa l  
a re a ,  and te rm ina t ing  a t  pos te ro d o rsa l  corner  where i t  sends 
two branches downward. Middle r id g e s  s t a r t s  a t  a n t e r i o r  
margin and te rm in a te s  in a n t e ro c e n t r a l  a r e a ,  where prominent 
v e r t i c a l  r id g e  connects  with  i t  in  T-shape. Open a rea  
between r id g es  f i n e l y  r e t i c u l a t e  with f i n e  r id g e s ,  and p i t ­
t e d .  Hinge s t r a i g h t ;  arrangement t y p i c a l  o f  genus. Ante­
r i o r  tooth  of r i g h t  valve small ,  c r e n u la te .  Median element 
socketed. P o s te r io r  to o th  rep resen ted  by one small round 
p ro je c t in g  to o th  a t  te rm ina t ion  of  h igher  r id g es  of  se lvage .  
Adductor muscle sca rs  lo c a te d  s l i g h t l y  a n t e r i o r  to c e n te r .  
D e ta i l s  of  muscle sca rs  and ch a rac te rs  of  marginal area  
s im i la r  to  C. m iu rens is ,  but s inua t ion  o f  a n t e r i o r  inner  
margin a t  m id-height .  In d o rsa l  view, carapace oblong owing 
to l a t e r a l  ex tension  o f  v e n t r a l  r id g e s .  In a n t e r i o r  view, 
su b - t rap ez o id a l  owing to  f l a t  v e n t r a l  and d o rsa l  a rea s .
Dimensions: Holotype (complete carapace) leng th  0.46
ram., height  0 .2 6  mm., th ickness  0 .2 2 . ;  paraptye (complete 
carapace) leng th  0.41 mm., he igh t  0.22 mm., th ick n ess  0.20 
mm.; (complete carapace) leng th  0.42 mm., he igh t  0.22 mm., 
th ic k n ess  0.21 mm.
Occurrence: All  type specimens were c o l l e c te d  from
Recent beach sand from Loc. 1.
Remarks: This box-shaped spec ie s  i s  q u i te  d i f f e r e n t
from t y p ic a l  Cytherura in i t s  o u t l i n e ,  but i s  o therwise  simi-  
l a r .  Cytherura undata from the  n o r th  European coast  has
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c lose  r e l a t i o n s h i p  to  t h i s  sp ec ie s ,  but i s  d i f f e r e n t  in ou t­
l i n e  and ornamentation p a t t e rn .
Cytherura subundata Hanai, n. sp.
P I .  VII ,  F igs .  3 a -d .
D esc r ip t io n : Carapace th ick  sub trapezo ida l  in l a t e r a l
o u t l i n e ,  h ig h e s t  a n t e r i o r  to  middle. Right valve much h igh­
er and l a r g e r  than l e f t .  A n te r io r  margin ob l ique ly  and n a r ­
rowly rounded a t  ex t rem ity ,  with two or  th ree  s h o r t ,  angu la r ,  
t o o t h - l i k e  p r o j e c t io n s .  Dorsal margin n ea r ly  s t r a i g h t ,  gen t ­
ly  arched a n t e r i o r l y  and p o s t e r i o r l y ;  v e n t r a l  margin n ea r ly  
s t r a i g h t ,  s l i g h t l y  obscured by v e n t r a l  r idge  in p o s te r io r -  
p a r t .  Dorsal and v e n t r a l  margins n ea r ly  p a r a l l e l .  P o s te r io r  
margin ob l ique ly  t ru n ca ted  above and forming a sha rp ly  angu- 
l a t e d  caudal p rocess  about m id-he igh t .  P o s te ro v en t ra l  mar­
gin obscured by v e n t r a l  r id g e s .  Surface ornamented with 
r id g es  having r a th e r  sharp edges. Ventral  r idge  s t a r t s  
a t  a n t e r i o r  margin, runs p o s t e r i o r l y ,  and te rm ina te s  a t  pos­
t e r o v e n t r a l  corner where i t  leaves  a b lun t  p ro je c t io n .  Ven­
t r a l  r id g e  sharp edged e s p e c ia l ly  in  p o s t e r i o r  h a l f ,  and 
sinuous a t  middle where one r idge  branches o f f  ob l ique ly  
toward p o s te ro d o rsa l  corner .  Along a n t e r i o r  margin, ven­
t r a l  r id g e  becomes a n t e r i o r  marginal r id g e ;  runs from a n te ­
r i o r  margin to  a n t e r i o r  ca rd ina l  angle  where i t  i s  s u f f i ­
c i e n t l y  high to  obscure con tac t  margin. I t  con t inues  to  run 
along do rsa l  margin and te rm ina tes  a t  p o s t e r i o r  caudal p ro­
cess  in r i g h t  valve;  in  l e f t  valve i t  becomes obscure along 
the  do rsa l  margin in l a t e r a l  view. Eye spot round and d i s -
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t i n c t ,  g iv ing  r i s e  to  a r id g e  below, which changes d i r e c t io n  
a t  mid-height in L-shape and connects with a n t e r i o r  margin.
A strong hook-shaped r idge  appears in p o s te ro d o rsa l  a r e a .
Open a reas  ornamented by f in e  r e t i c u l a t i o n .  Hinge a r range­
ment t y p ic a l  o f  genus. Flange, which develops above a c tu a l  
hingement in the  r i g h t  va lve ,  modified by a s trong  r id g e  p a r ­
a l l e l  to i t  making a deep groove between. D e ta i l s  of h inge­
ment and marginal a rea  s im i la r  to those  of CJ. quadrata  Hanai. 
Adductor muscle sca rs  t y p i c a l  o f  genus. In dorsa l  view, 
sub-rhombic owing to l a t e r a l  expansion o f  the v e n t ra l  r id g e s .  
In a n t e r i o r  view, su b - t rap ezo id a l  with do rsa l  a rea  of  r i g h t  
valve p ro je c te d .  Ventra l  a rea  f l a t  and sub-rhombic in ven­
t r a l  view.
Dimensions: Holotype (a r i g h t  valve) leng th  0.63 mm.,
he igh t  0.35 mm.; paratype (a l e f t  valve) leng th  0.65 mm., 
he igh t  0.36 mm.; (a r i g h t  valve) leng th  0.68 mm., he igh t  
0;39 mm.; (a l e f t  valve) len g th  0.60 mm., he ight  0.33 mm.
Occurrrence: The holotype and the  two l e f t  valves  of
paratypes were obtained from the  Sawane formation (Upper 
Pliocene) a t  Loc. 8. The same species  a lso  occurs  in the  
Setana formation (Upper Pliocene)  in th e  v a l ley  of  Loc. 6.
One paratype of  the  r i g h t  valve i s  from the Setana form ation .  
(Coll .  by H ana i . ) .
Remarks: The group o f  Cytherura which i s  ch a ra c te r i z ed
by a th ic k  s h e l l  and a grooved f lange s t r u c t u r e  j u s t  above 
the  hingement of  the  r i g h t  va lve ,  inc ludes  the  forms most 
d i f f e r e n t  from ty p ic a l  Cytherura . However, the  hinge s t r u c -
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tu r e  and the  ch a ra c te r s  o f  the  marginal a rea  a re  e s s e n t i a l l y  
c lo se ly  r e l a t e d  to  each o th e r .
Cytherura lep to cy th e ro id ea  Hanai, n .  sp.
PI.  VII ,  F igs .  2 a -b .
D esc r ip t io n ; Carapace th ic k  oblong in s ide  view. Ante­
r i o r  margin ob l ique ly  rounded; do rsa l  margin s l i g h t l y  a rc h ­
ed, in c l in e d  p o s t e r i o r ly ;  v e n t r a l  margin n ea r ly  s t r a i g h t .  
P o s te r io r  caudal process b lun t  and inconspicuous,  loca ted  
below m id-height .and  down-turned. Surface ornamented with 
undulated r id g e s  having f l a t  to p s .  Height of main r id g es  
almost cons tan t ;  width v a r i a b l e .  A n ter io r  marginal r idge  
s t a r t s  a t  lower p a r t  of  a n t e r i o r  margin, runs upward ob l iq u e ­
ly  in the  an te ro d o rsa l  a rea  and almost reaches  the margin, 
then runs along e n t i r e  do rsa l  margin, and te rm ina tes  in upper 
h a l f  o f  p o s t e r i o r  margin. Eye spot d i s t i n c t ,  g iv ing  r i s e  
downward to an L-shaped r id g e  te rm ina tes  a t  a n t e r i o r  mar­
g in a l  r id g e .  Ventral  r idge  s t a r t s  a t  lower p a r t  o f  a n t e ­
r i o r  margin, runs p o s t e r o v e n t r a l l y , obscuring v e n t r a l  mar­
gin a t  i t s  middle, tu rn s  upward making a r a t h e r  smooth curve 
across  p o s te ro v e n t ra l  and p o s t e r i o r  area  o f  carapace and 
te rm ina tes  near  pos te ro d o rsa l  corner .  Two i r r e g u l a r  v e r t i ­
ca l  r idges  prominent in c e n t r a l  a rea .  Open a reas  i r r e g u l a r ­
ly  r e t i c u l a t e  with f in e  r id g e s .  Characters  o f  hingement and 
f lange s t r u c t u r e  in r i g h t  valve marginal a rea  and adductor 
muscle scars  s im i la r  to those o f  Cytherura subundata Hanai.
In a n t e r io r  view, oval with f l a t  v e n t ra l  su r face ,  and more 
or  l e s s  p ro je c t in g  dorsa l  marginal a rea  in r i g h t  va lve .
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Dimensions: Holotype (complete carapace) leng th  0.55
mm., he ight  0 .3 2  mm., th ick n ess  0 .2 7  mm.; paratype (a r i g h t  
valve) leng th  0.55 mm., he igh t  0.33 mm.
Occurrence: All type specimens were c o l le c te d  from the
Setana formation (Upper Pliocene)  in the v a l l e y  of  Loc. 6.
Remarks: This spec ies  belongs to the  same group as
Cytherura subundata Hanai, but in t h i s  spec ies  the ornamen­
t a t i o n  o f  the carapace i s  more complicated.
Genus HOWEINA Hanai, n.. gen.
Type S p ec ies : Howeina camptocytheroidea Hanai, n. sp.
D iagnosis : Cytherurinae with arched Cytherura type
hingement, but a n t e r i o r  too th  o f  r i g h t  valve l a rg e  and e lon­
ga ted .  Ventra l  su rface  has s l i g h t  w ing- l ike  r id g e s .  Pos­
t e r i o r  caudal process  i n d i s t i n c t .  Inner margin makes modi­
f i e d  S-shape along p o s te r i o r  margin. Eye spot i n d i s t i n c t .
D esc r ip t io n : Carapace l a rg e  for  t h i s  subfamily, ovate
in l a t e r a l  view, r i g h t  valve s l i g h t l y  over lapping  l e f t  on 
d o rsa l  margin, and l e f t  over lapping  r i g h t  on v e n t r a l  margin. 
Ventra l  su rface  has s l i g h t  w ing - l ike  r id g e s .  Caudal process  
obscure.  Nature o f  marginal area  and r a d i a l  pore canals  
s im i la r  to  Cytherura showing modified S-shaped inne r  margin 
along p o s t e r i o r  margin, but development of  inne r  lam ella  
v a r i e s  cons iderab ly  w ith in  any one spec ies .  Hinge merodont 
o f  arched Cytherura type with  no c re n u la t io n s .  Hingement 
o f  r i g h t  valve with c h a r a c t e r i s t i c  l a rg e ,  e longate  a n t e r i o r  
te rm inal  to o th  and small,  knob- l ike  p o s t e r i o r  te rm ina l  too th  
a t  ends o f  b l a d e - l ik e  extension  of  ou te r  margin o f  inner
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lam e l la .  Above hinge element f lange  overhangs s t ro n g ly  but 
does not q u i te  reach t e e t h ,  making wide furrow between the  
t e e th  and the  f lange .  Hingement o f  l e f t  valve complementary 
to t h a t  of  r i g h t  and s im i la r  to t h a t  o f  Cytherura . Median 
bar and f lange  over bar almost same he igh t  in do rsa l  view, 
fused along middle p o r t io n .  Terminal po r t ion  o f  bar  t h i c k ­
ened and t ru n ca ted  a t  ends. Adductor muscle sc a r s  co n s is t  
o f  four  p o s te r i o r  v e r t i c a l  sca rs  and one a n t e r i o r  scar  l o c a t ­
ed near  cen te r  of carapace. Eyes obscure.
Remarks; This genus has c lose  resemblance to Oampto- 
cy there  from the  J u r a s s ic  o f  Germany in i t s  hinge s t r u c t u r e ,  
but the c h a ra c te r  o f  the  marginal area  i s  q u i t e  d i f f e r e n t  
e s p e c ia l ly  in the na tu re  o f  the r a d i a l  pore can a ls .  The 
c l o s e s t  genus to  Howeina i s  Cytherura . D if fe rences  between 
the  two a re  given in the d ia g n o s is .  The genus i s  named 
a f t e r  Dr. Henry V. Howe, D i rec to r ,  School of  Geology, Lou­
i s i a n a  S ta te  U n ive rs i ty .
Howeina camptocytheroidea Hanai, n-  sp.
PI.  VII ,  F igs .  A a -c .
D esc r ip t io n : Carapace r a th e r  th in  and ovate in s ide
view, h ighes t  a t  a n t e r i o r  c a rd in a l  angle .  A n te r io r  margin 
ob l ique ly  rounded, do rsa l  margin s l i g h t l y  arched.  Ventral  
margin nea r ly  s t r a i g h t .  P o s te r io r  margin t ru n ca ted  ob l ique­
ly  in upper and lower p o r t io n s ,  so as to  form an angu la t ion  
with a r a th e r  b lun t  and round t i p .  Angulation s t rong  in  l e f t  
va lve ,  and, sometimes, upper h a l f  o f  p o s t e r i o r  margin s l i g h t ­
ly  concave outwardly.  Surface p i t t e d  in  p o s te ro d o rsa l  to
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c e n t r a l  a r e a ,  p i t s  arranged more or  l e s s  p a r a l l e l  to p o s te ro -  
d o rsa l  margin. I r r e g u l a r  polygonal network o f  f i n e  r id g e s  
developed in a n t e r i o r  and p o s t e r i o r  a r e a s .  S l ig h t  w ing - l ike  
expansion runs from a n te ro v e n t r a l  area  to  p o s te ro v e n t r a l  a rea  
where i t  tu rn s  upward making a round curve and cont inues  a 
sh o r t  d i s t a n c e .  J u s t  p o s t e r i o r  to w ing- l ike  expansion, ca ra ­
pace i s  s l i g h t l y  depressed.  Ventral a rea  more or  l e s s  f l a t  
and having several,  f in e  lo n g i tu d in a l  f in e  ridg;es which run 
almost p a r a l l e l  to  v e n t r a l  con tac t  margin. Marginal a re a ,  
hinge having se v e ra l  f in e  lo n g i tu d in a l  r id g es  which run 
almost p a r a l l e l  to  v e n t r a l  con tac t  margin. Marginal a r e a ,  
hinge s t r u c t u r e ,  and the m usc le-scar  p a t t e rn  same as  fo r  
genus. Viewed from above, carapace appears to be s l i g h t l y  
compressed a n t e r i o r l y ,  t h i c k e s t  a l i t t l e  p o s t e r i o r  to  mid­
d le .  In a n t e r i o r  view, carapace subovate w ith  more or  l e s s  
f l a t t e n e d  v e n t r a l  su r face ,  t h i c k e s t  j u s t  below mid-heigh t .
Dimensions: Holotype (a r i g h t  valve) leng th  0.62 inm.,
he igh t  0 .37 mm.; paratype (a l e f t  valve) leng th  O.64  mm., 
he igh t  0.35 mm.; (a l e f t  valve) len g th  O.63 mm., he ig h t  O.36  
mm.; (complete carapace) leng th  0 .6 4 mm., he igh t  0 .39 mm., 
th ick n ess  0.33 mm.
Occurrence: A ll  type specimens were obta ined  from the  
Setana formation (Upper Pliocene)  a t  Loc. 7> where they are  
abundant.
Genus HEMICYTHERURA Elofson,  1941 
Cythere . Cytherura . Cytheropteron au c t .  ( p a r t . )
1941 Cytheropteron (Hemicytherura) Elofson,  p. 314.
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1952 Cytherura (Hemlcytherura) Ruggier i ,  p. 27.
1952 Hemicytherura Hornibrook, p. 58 .
Type S p e c ie s : Cythere c e l lu lo s a  Norman, 1865.
Diagnosis : Cytherurinae having subrhomoboidal carapace
with narrowly rounded and c ren u la te  a n t e r i o r  margin. Caudal 
process  conspicuous.  Surface r e t i c u l a t e .  Hinge merodont, 
of  arched Cytherura type. Terminal t e e th  of  r i g h t  valve 
knob- l ike ,  one or two ( ra re ly  th ree )  a t  te rm ina t ion  of  more 
or  l e s s  poorly developed b la d e - l ik e  r idge  o f  inner  la m e l la .  
Marginal area  well  developed, nea r ly  p a r a l l e l  to ou te r  mar­
g in .  Line of  concrescence co incides  with inner  margin. 
Radial pore cana ls  gathered  in to  about th ree  groups along 
a n t e r i o r  margin. Eye spot c l e a r .
D esc r ip t io n : Carapace small ,  subrhomboidal, and l e n ­
t i c u l a r ,  with conspicuous caudal p rocess .  A nter io r  margin 
narrowly rounded and c ren u la te .  Right valve l a r g e r  than 
l e f t ,  overlapping  l e f t  along d o rsa l  margin. However, a t  
caudal p rocess ,  l e f t  valve overlap r i g h t .  Surface u su a l ­
ly  r e t i c u l a t e .  Marginal a rea  wide, l i n e  of  concrescence 
u su a l ly  co incides  with inner  margin and runs roughly p a r a l ­
l e l  to ou te r  margin. Radial pore canals  few, having a tend ­
ency to  be grouped. Normal pore canals  a l so  few, s c a t t e r e d .  
Hinge merodont, arched, of  Cytherura type .  Right valve with 
small te rm ina l  t e e th ,  one or two ( r a re ly  three)  a t  each end 
of  b la d e - l ik e  r idge  o f  inner  lam el la .  Median groove between 
te rm ina l  t e e th  arched and s t rong ly  c ren u la te  in i t s  te rm ina l  
p a r t s .  Hinge o f  l e f t  valve c o n s i s t s  o f  arched median bar
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which i s  thickened and c ren u la te  in i t s  te rm ina l  p o r t io n ,  and 
complementary te rm ina l  sockets .  Median bar p r o j e c t s  over 
f lange  in  d o rsa l  view. Flange p r o j e c t s  j u s t  above te rm ina l  
sockets  f i t t i n g  furrow between te rm ina l  t e e th  and overhanging 
f lange  o f  r i g h t  va lve .  Adductor muscle sca rs  c o n s i s t  o f  four  
v e r t i c a l l y  arranged p o s t e r i o r  sca rs  and one a n t e r i o r  sca r .
Eye spot c l e a r .
Hemicytherura kajiyamai Hanai, n. sp.
PI.  VI, F igs .  1 a-d .
1913 Cytheropteron videns G. W. Muller ,  Kajiyama, pp. 4-5 ,
p i .  1 . ,  f i g s .  19-25.
D esc r ip t io n : Carapace small ,  t h ic k ,  subrhomboidal, in
l a t e r a l  o u t l i n e  h ighes t  a t  middle having four  c r e n u la t io n s ,  
d o rsa l  margin high and s t ro n g ly  arched,  v e n t r a l  margin n e a r ­
ly  s t r a i g h t ,  obscured by v e n t r a l  r idge  in i t s  p o s t e r i o r  h a l f .  
Caudal p rocess  moderately s t ro n g .  Ventral  r idge  makes d i s ­
t i n c t  angu la t ion  a t  p o s te ro v e n t r a l  corner .  Surface ornament­
ed by widely open r e t i c u l a t i o n  p a t t e r n s ;  a n t e r i p r  two r e t i c u ­
l a t i o n s  ob l ique ly  e longa te ,  d o rsa l  r e t i c u l a t i o n s  more o r  l e s s  
fan-shaped,  c e n t r a l  r e t i c u l a t i o n s  round, v e n t r a l  r e t i c u l a ­
t i o n s  elongate along v e n t r a l  margin. Ridges of  r e t i c u l a t i o n s  
smooth; a reas  surrounded by r id g e s  ornamented with  smalle r  
r e t i c u l a t i o n s ,  and having one or two small nodes lo c a te d  
s u b c e n t r a l ly .  Along d o rsa l  margin, one r idge  runs from a n t e r -  
odorsa l  corner to  caudal p rocess .  This r id g e  p r o j e c t s  above 
d o rsa l  con tac t  margin in  r i g h t  va lve .  Hinge s t r u c t u r e ,  
c h a ra c te r  of  marginal a rea  and adductor  m usc le-scar  p a t t e r n
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t y p i c a l  o f  genus. In do rsa l  view, carapace l e n t i c u l a r ;  in 
a n t e r i o r  view, ova te ,  t runca ted  below where v e n t r a l  r idge  
g ives  d i s t i n c t  an g u la t io n .  Between v e n t ra l  r id g e s  o f  both 
v a lves ,  v e n t r a l  a rea  n ea r ly  f l a t .
Dimensions: Holotype (complete carapace) leng th  0.37
mm., he igh t  0.22 mm., th ickness  0.18 mm.; paratype (complete 
carapace) leng th  0.37 mm.; he ig h t  0.22 mm., th ic k n ess  0.18 
mm.
Occurrence: All types-were c o l le c te d  from Recent beach
sand from Loc. 1. This spec ies  a l so  occurs in the Suganuma 
sandstone-conglomerate bed of  the  Oidawara tu f faceous  mud­
stone (Miocene) a t  Loc. 10.
Remarks: Hemicytherura videns (G. W. Muller) was o r ig ­
i n a l l y  descr ibed  from the  Gulf o f  Naples as Cytheropteron 
v id e n s . In 1912, G. W. Muller l i s t e d  i t s  name again in "Das 
T i e r r e i c h " . In 1941, Elofson,  in  h i s  study o f  the  Skagerak 
Ostracoda,  proposed the  name Hemicytherura as a subgenus of 
Cytheropteron . de s ig n a t in g  Cythere c e l lu lo s a  Norman type 
sp e c ie s .  He inc luded Cytheropteron videns in the  subgenus 
Hemicytherura. Rome (1942) rep o r ted  t h i s  species  from the 
environs of  Monaco as Cytheropteron v id en s . Klie (1942) 
descr ibed  t h i s  spec ies  from the  A d r ia t i c  Sea as Cytheropteron 
(Hemicytherura) v id e n s . Thus the  d i s t r i b u t i o n  o f  Hemi­
cy theru ra  vidence i s  l im i te d  to th e  A t la n t i c  and M editer­
ranean reg io n s .  No Hemicytherura videns have yet  been 
rep o r ted  from the P a c i f i c  reg ion .  Kajiyama’ s Cytheropteron 
videns i s  q u i t e  d i f f e r e n t  from the  European spec ies  in  i t s
92
ornamentations and o u t l i n e s ,  and i s  here descr ibed  as a new 
sp ec ie s .  Hemicytherura f e rep la n a  Hornibrook has c lose  resem­
blance to  Hemicytherura ka.jiyamai Hanai n. s p . ,  but  has a 
d i f f e r e n t  r e t i c u l a t i o n  p a t t e r n .
Hemicytherura cuneata Hanai, n .  sp.
P I .  VI, F ig s .  2 a -b .
D esc r ip t io n : Carapace small  and th i c k ,  sub-rhomoidal
in l a t e r a l  o u t l i n e ,  h ighes t  a l i t t l e  p o s t e r i o r  to  a n t e r i o r  
ca rd in a l  ang le .  A nter io r  margin ob l ique ly  rounded with  fo u r  
c ren u la t io n s  in narrowly lower h a l f .  Ventral  and do rsa l  mar­
gin nea r ly  p a r a l l e l ;  do rsa l  margin s l i g h t l y  in c l in e d  toward 
p o s t e r i o r .  Caudal proecess  i n d i s t i n c t ,  r a t h e r  ob tuse .  Pos­
t e r i o r  caudal area  compressed. Eye spot d i s t i n c t .  Dorsal 
r id g es  o f  both valves  surround d o rsa l  f l a t t e n e d  a rea .
S t r a ig h t  v e n t r a l  r id g e  s t a r t s  a t  lower p a r t  o f  a n t e r i o r  mar­
g in ,  runs p o s t e r i o r l y  border ing  v e n t ra l  f l a t t e n e d  a re a ,  tu rn s  
upward a t  p o s te ro v e n t r a l  corner  without  d i s t i n c t  angu la t ion  
and runs in to  middle of  p o s te ro c e n t r a l  a r e a .  Surface o rna­
mented with i r r e g u l a r  r e t i c u l a t i o n s ,  of  which th e  c e n t r a l  
one i s  l a rg e  and more or  l e s s  e l l i p t i c a l  in shape; lower 
boundary of  c e n t r a l  r e t i c u l a t i o n  makes a d i s t i n c t  r id g e  and 
cont inues s t r a i g h t  to  a n t e r i o r  margin. Other r e t i c u l a t i o n s  
e s s e n t i a l l y  formed by r a d i a l  r id g e s  connecting c e n t r a l  r e t i o -  
u l a t i o n s  and marginal r id g e s .  Open a reas  between r e t i c u l a ­
t i o n s  ornamented with f i n e r  r e t i c u l a t i o n s .  Dorsal f l a t t e n e d  
a rea  ornamented with very f i n e  p i t s  a l igned  p a r a l l e l  to hinge 
l i n e .  Hinge s t r u c t u r e ,  c h a ra c te r  o f  marginal a r e a ,  and
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adductor  m usc le-sear  p a t t e r n  t y p i c a l  o f  genus. In d o rsa l  
view, carapace l e n t i c u l a r .  In a n t e r i o r  view carapace more or 
l e s s  t r a p e z o id a l  w ith  d o rsa l  r id g e  p r o je c t in g  in  r i g h t  v&lve.
Dimensions: Holotype (complete carapace) le n g th  0.37
mm., he igh t  0.23 mm., th ic k n ess  0.21 mm.; para type  (complete 
carapace) leng th  0 .39 mm., he igh t  0 .24  mm., th ic k n ess  0.21 
mm.
Occurrence: A ll  type specimens were ob ta ined  from
Recent beach sand from Loc. 1.
Remarks: This spec ie s  shows very c lose  r e l a t i o n s h i p  to
Hemicytherura pentagons Hornibrook. The minor d i f f e r e n c e  
in  su r face  ornamentation suggests  t h a t  t h i s  spec ies  may be 
merely a geographic v a r i a n t  o f  the  Hew Zealand sp ec ie s .
Named fo r  the  wedge-shape of  t h i s  sp e c ie s .
Hemicytherura t r i c a r i n a t a  Hanai, n. sp.
PI.  VI, F igs .  3 a -b .
D e s c r ip t io n : Carapace small and th i c k ,  subrhlmoboidal
in l a t e r a l  o u t l i n e ,  h ig h e s t  a t  middle. A n te r io r  margin 
ob l iq u e ly  rounded. Dorsal margin g e n t ly  arched,  arid g rad ­
u a l ly  t r a n s i t i o n a l  to p o s t e r i o r  margin. Ventra l  margin 
s t r a i g h t .  Caudal p rocess  inconspicuous and r a t h e r  ob tuse .  
P o s t e r io r  caudal area  compressed. Surface ornamented with  
th re e  prominent r id g e s  a l ig n ed  lo n g i t u d i n a l l y ,  Dorsal 
r idge  s t a r t s  a t  middle o f  a n t e r i o r  margin, runs along dor­
sa l  margin, and connects with  v e n t r a l  margin in p o s t e r i o r  
a rea .  Ventra l  r idge  s t a r t s  a t  a n t e r i o r  margin, runs pos­
t e r i o r l y  n e a r ly  p a r a l l e l  to  v e n t r a l  margin obscuring  i t  in
94
p o s t e r i o r  h a l f ,  and tu rn s  upward a t  p o s te ro v e n t r a l  corner 
connecting xvith d o rsa l  r id g e .  Median r idge  runs n ea r ly  
s t r a i g h t  from a n t e r i o r  margin to ju n c t io n  o f  v e n t r a l  and dor­
sa l  r id g e s .  Two open a reas  i n t e r s e c t e d  by th ree  v e r t i c a l  
r id g e s  forming a coa rse ly  r e t i c u l a t e  p a t t e r n .  Open a rea s  
between r e t i c u l a t i o n  have f in e ly  g ran u la r  ornamentation.
Some r id g es  have one or  two nodes. Hinge s t r u c t u r e ,  char­
a c t e r  o f  marginal a rea  and adductor musc le-scar  p a t t e r n  
t y p i c a l  o f  genus. In d o rsa l  view, carapace l e n t i c u l a r .  In 
a n t e r i o r  view, carapace su b - t r ap ez o id a l ,  with  do rsa l  r id g e  
of  r i g h t  valve p r o je c t in g  above con tac t  margin. V entra l  a rea  
between more or l e s s  a l a r  r id g es  o f  both valve-s ,nearly  f l a t .
Dimensions: Holotype (complete carapace) leng th  0.39
mm., he igh t  0.22 mm., th ic k n ess  0.18 mm.; para type  (complete 
carapace) leng th  0 .37 mm., he igh t  0.21 mm., th ick n ess  0.18 
mm.
Occurrence: A ll  type specimens were from Recent beach
sand from Loc. 4.
Remarks: This species  has close resemblance to Hemi-
cy therura  quadrazea Hornibrook, but d i f f e r s  in  d e t a i l s  of  
ornamentation e s p e c ia l ly  in th e  p o s t e r i o r  p a r t  o f  the median 
r id g e .
Genus CYTHEROPTERON G. 0. Sars ,  186$ (1866)
Cythere a u c t .  ( p a r t . )
186$ (1866) Cytheropteron G. 0. Sars ,  pp. 79-80.
1368   Brady, I n t .  Obs.,  p. 124.
1368   Brady, Mon., p. 447.
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1874 Cytheropteron Brady, Crossky and Robertson,
pp. 201-202.
1878 ______________ Brady, Antwerp., p. 402.
1880 ______________ Brady, p. 135*
1889 ______________ Brady and Norman, p. 207. (Desig-
n i t i o n  o f  type s p e c ie s ) .
1894 ______________ Lienenklaus,  p. 243•
1894 ______________ G. W. Muller ,  p. 300.
1900 ______________ Lienenklaus ,  p. 541*
1900________ ______________ Namias, p. 110.
1905________ ______________ Lienenklaus ,  p. 54.
1909________ ______________ G. W. Muller ,  p. 107.
1912  ;________  G. W. M uller ,  p. 273.
1913 ______________ Kajiyama, p. 4.
1926 ______________ G. 0. Sars ,  p. 223.
1928 ______________ Neviani,  pp. 35-36.
1929________ ______________ Alexander, p. 102.
1933________ ______________ (Cytheropteron) Alexander, pp. 187-
190.
1934 ______________ ______________ Alexander, pp. 229-
230.
1936 __________Van Veen, p 18.
1938________ _______________ K l ie ,  TLerwelt, pp. 200-201.
1939________ ______________  Sutton and Williams, p. 573.
1939 ______________ ( Cytheropteron)
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M artin ,  pp. 176-177.
1941 Cytheropteron Bonnema, p. 26.
1941   (Cytheropteron) Elofson,  pp. 313-
316.
1941 T re s s l e r ,  p. 101.
1946 (Cytheropteron) Van den Bold,
33.
1946 Stephenson, p. 318.
1946 (Cytheropteron) Kingma, p. 24.
1952 ( ) Hornibrook, p.
52.
1953 ( ) Bowen, p. 280.
Type S p ec ie s : Cythere l a t i s s i m a  Norman, 1865.
Diagnosis : Cytherurinae having w ing- l ike  l a t e r a l ,  pro­
j e c t i o n s  and up- turned  caudal p rocess .  Right valve l a r g e r  
than l e f t .  Hinge merodont, o f  arched Cytheropteron type; 
r i g h t  valve has c ren u la te  te rm ina l  t e e th  a t  each end of  
hingement and a c ren u la te  groove between, which i s  obscure 
in  i t s  middle p a r t .  Hinge o f  l e f t  valve c o n s i s t s  of  com­
plementary te rm ina l  sockets  and c ren u la te  bar between. Mar­
g in a l  area  moderately developed with  a n t e r i o r  v e s t i b u l e .  
Radial  pore canals  r a th e r  s imple.  Eye spot obscure .
D esc r ip t io n : Carapace subrhomboidal to ovate in l a t ­
e r a l  o u t l i n e ,  with upturned and compressed caudal p rocess .  
Wing-like l a t e r a l  expansions prominent. Valves unequal,  
u su a l ly  r i g h t  valve s l i g h t l y  l a r g e r  than l e f t  e s p e c ia l ly  
along d o rsa l  margin, but l e f t  over laps  r i g h t  in p o s t e r i o r
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caudal a re a .  Hinge merodont, o f  arched Cytheropteron type .  
Right valve has c ren u la te  te rm ina l  t e e th  a t  each end o f  hinge 
margin. P o s te r io r  t e e th  u su a l ly  more e longated  than a n t e r i o r  
and o f ten  somewhat up- turned .  Well-developed arched f lange  
hangs over a c tu a l  hinge element.  Furrow between t e e th  and 
f lange  of  r i g h t  valve d i s t i n c t ,  r ece iv in g  f lange  above t e r ­
minal sockets  of  l e f t  va lve .  Groove between te rm ina l  t e e th  
o f  r i g h t  valve s t rong ly  c ren u la te  in te rm ina l  p a r t s .  Corre­
sponding bar o f  l e f t  valve arched and th in  in middle p a r t  
and th ickened and s t rong ly  c ren u la te  in te rm ina l  p a r t s ,  espec­
i a l l y  in p o s t e r i o r  te rm ina l  p o r t io n .  This bar p r o j e c t s  over 
th e  edge of  the  carapace in do rsa l  view. Marginal area  
moderately developed, and inner  margin n ea r ly  p a r a l l e l  to  
o u te r  margin. V est ibu le  u su a l ly  well  developed a n t e r i o r l y .  
Radial pore canals  few, u su a l ly  simple, sometimes b i f u r c a t ­
ed. Adductor muscle-scar  p a t t e rn  lo c a te d  in  c e n t r a l  a rea  
but a l i t t l e  below mid-height ,  and co n s is t in g  of  four  v e r t i ­
c a l l y  arranged p o s t e r i o r  sca rs  and one or sometimes two a n te ­
r i o r  s c a r s .
Cytheropteron sawanensis Hanai, n .  sp.
PI.  V II I ,  F ig s .  2 a - c .
D esc r ip t io n : Carapace th i c k ,  subrhomboidal in l a t e r a l
o u t l i n e ,  h ighes t  a t  middle. A n te r io r  margin o b l iq u e ly  round­
ed, do rsa l  margin high and s t rong ly  arched,  v e n t r a l  o u t l i n e  
obscured by a keeled a l a ,  which i s  narrowly rounded in  i t s  
p o s t e r i o r  p a r t .  Keel cont inues to  a n t e r i o r  margin where i t  
b i f u r c a t e s .  Caudal process pronounced, up- tu rned .  Strong
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r id g e  s t a r t s  a t  a n t e r i o r  margin, runs p a r a l l e l  to  d o rsa l  mar­
gin in to  p o s t e r i o r  caudal a re a ;  i t  i s  e s p e c i a l ly  s trong  a t  
an te ro d o rsa l  and p o s te ro d o rsa l  co rne rs .  Surface  ornamented 
w ith  coarse p u n c ta t io n s  a l igned  v e r t i c a l l y .  At i t s  middle, 
v e n t r a l  a l a  has a s u l c u s - l i k e  depress ion  on i t s  upper su r ­
f ac e .  Hinge s t r u c t u r e ,  c h a ra c te r  o f  marginal a re a ,  and 
adductor m uslce-scars  t y p i c a l  o f  genus. In d o r sa l  view, 
carapace teard rop  shaped with t r i a n g u l a r  caudal p rocess .  In 
a n t e r i o r  view, carapace t r i a n g u l a r .
Dimensions: Holotype (a r i g h t  valve) leng th  0.62 mm.,
he igh t  0 .39 mm., th ic k n es s  0.25 mm.; paratype (a r i g h t  valve) 
len g th  0.62 mm., he igh t  0.38 mm., th ic k n ess  0 .2 5 . ;  (a l e f t  
valve) leng th  0.60 mm., he igh t  0.35 mm., th ic k n ess  0.21 mm., 
(a l e f t  valve) len g th  0.59 mm., he igh t  0.35 mm., th ick n ess  
0.21 mm.
Occurrence; All type specimens were c o l l e c te d  from the  
Sawane formation (Upper Pliocene)  from the  c l i f f  a t  Loc. 8.
Remarks: This spec ies  i s  s im i la r  to Cytheropteron
fo rn ix  Hornibrook in o u t l i n e  and shape of  the  keeled  a l a ,  
but i s  d i f f e r e n t  in o th e r  ornamentations such as  puncta-  
t io n  p a t t e r n ,  s t r en g th  o f  the  d o rsa l  r id g e ,  and presence of  
a s u l c u s - l i k e  dep ress ion .
Cytheroptern uch io i  Hanai, n .  sp.
P I .  V II I ,  F igs .  4 a -b .
D esc r ip t io n : Carapace th i c k ,  sub-rhomoboidal in l a t ­
e r a l  o u t l i n e ,  h ig h es t  a t  middle.  A n te r io r  margin ob l iq u e ly  
rounded, d o rsa l  margin arched and moderately h igh .  Antero-
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dorsa l  corner o f  l e f t  valve sinuous.  Ventra l  margin obscur­
ed by s t rong ,  b lu n t ,  and more or  l e s s  rounded a l a ,  extending 
from a n t e r i o r  margin and having a p i t  a t  i t s  middle. Caudal 
p rocess  r a t h e r  broad, t ru n ca ted  a t  i t s  t i p .  Surface nea r ly  
smooth with some punc ta t ions  in c e n t r a l  p a r t .  At l e a s t  th re e  
very f i n e ,  v e r t i c a l  r id g es  v i s i b l e  in c e n t r a l  a re a .  Along 
edge of  a la  a re  two or  th re e  very f i n e  r id g es  running p a r a l ­
l e l  to  edge. Hingement, c h a ra c te r  of  the marginal a rea  and 
the adductor muscle sca rs  ty p ic a l  o f  genus. Radial pore 
canals  do not reach a n t e r i o r  margin. In do rsa l  view, ca ra­
pace spade-shaped v.ri t h  a r a t h e r  small  t r i a n g u l a r  caudal pro­
cess .  In a n t e r i o r  view the  carapace i s  t r i a n g u l a r .
Dimensions: Holotype ( a ' r i g h t  valve) len g th  0.63 mm.,
he igh t  0.43 mm., th ic k n ess  0.27 mm.; paratype (a r i g h t  
valve) leng th  0.61 mm., he igh t  0 .46 mm., th ick n ess  0.2$ mm.; 
(a l e f t  valve) leng th  0.60 mm., he igh t  0.41 mm., th ickness  
0.22 nun.; (a l e f t  valve) leng th  0 .67 mm., he igh t  0.43 mm., 
th ick n ess  0.26 mm.
Occurrence: A ll  type specimens were c o l l e c te d  from
Cucullaea zone the  Hegi Formation (Pliocene)  a t  Loc. 9.
Remarks: The l a t e r a l  and do rsa l  o u t l i n e s  of  t h i s  spe­
c ie s  have some resemblance to  Cytheroptern "sp .  A" o f  King- 
ma.
Cytheropteron r a r e  Hanai, n .  sp.
PI.  VIII ,  F igs .  3.
D esc r ip t io n : Carapace somewhat t h i n ,  sub-rhomoboidal
in l a t e r a l  o u t l i n e .  A n te r io r  margin ob l ique ly  rounded, dor-
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sa l  and v e n t r a l  margins s u b - p a r a l l e l .  A s t rong ,  sharp-edged, 
more or  l e s s  rounded a l a ,  s t a r t s  in  a n te ro v e n t r a l  a r ea ,  runs 
p o s t e r i o r l y  making a gen t ly  convex curve l a t e r a l l y  and tu rn s  
up to  mid-height w ithout making any d i s t i n c t  corner  in  pos- 
t e r o v e n t r a l  a rea .  Ventral  margin obscured by a l a  in p o s t e r i o r  
h a l f .  P o s te r io r  margin ob l ique ly  rounded upward owing to 
inconspicuous,  very b lu n t ,  up - tu rned  caudal p rocess .  Surface 
s cu lp tu red  by v e r t i c a l  and i r r e g u l a r l y  arranged r id g e s  in 
p o s t e r i o r  h a l f ;  r id g e s  connected by lo n g i tu d in a l  r id g es  so 
as to make v e r t i c a l l y  e longate  r e t i c u l a t i o n s .  A n te r io r  h a l f  
o f  carapace has smooth su r face .  Ala has a prominent depres­
sion a t  middle o f  upper su r fa ce .  Hinge s t r u c t u r e  s l i g h t l y  
longer  and more f r a g i l e  than ty p i c a l  Cytheropteron. Adduct­
or muscle sca rs  and marginal a rea  t y p i c a l  o f  genus. In 
a n t e r i o r  view, carapace s u b t r i a n g u la r  w ith  somewhat i n f l a t ­
ed l a t e r a l  o u t l i n e .  Viewed d o r s a l l y ,  carapace appears spade­
shaped. Dorsal f l a t  su r face  ornamented with lo n g i tu d in a l  
r id g es  and a s e r i e s  of  small p i t s .
Dimensions: Holotype (a l e f t  valve) le n g th  O.64  mm.,
heigh t  0 . 3 ^ . ,  th ick n ess  0.28 mm.
Occurrence: The type specimen was ob ta ined  from the
Sawane formation (Upper Pliocene)  from the  c l i f f  a t  Loc. 8.
Remarks: The v e r t i c a l l y  e longate  p a t t e r n  o f  r e t i c u l a ­
t io n  on the  p o s t e r i o r  p a r t  o f  the  carapace i s  c h a r a c t e r i s t i c  
o f  t h i s  sp e c ie s .  The somewhat f r a g i l e  carapace in d ic a t e s  
s l i g h t  d ev ia t ion  of  t h i s  spec ie s  from ty p ic a l  Cytheropteron.
Cytheropteron m iurens is  Hanai, n .  sp.
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PI. V II I ,  F igs .  1 a-b .
D esc r ip t io n : Carapace small ,  t h i c k ,  sub-rhomboidal in
l a t e r a l  o u t l i n e ,  h ighes t  a t  middle. A n ter io r  margin ob l ique­
ly  and s t ro n g ly  rounded, d o rsa l  margin s t ro n g ly  arched in ant  
a n t e r i o r  h a l f  and s t rong ly  concave in p o s t e r i o r  h a l f .  P os te ­
r i o r  h a l f .  P o s te r io r  margin angular  making n ea r ly  a r i g h t  
angle with d o rsa l  margin. Cauda], process  moderately s t rong .  
Ventra l  margin obscured by a l a ;  p o s t e r i o r  ca rd in a l  angle 
d i s t i n c t .  Ala very b lu n t .  Blunt r idge  runs along dorsa l  
margin. Surface ornamented with numerous punc ta t ions  a r ran g ­
ed in more or l e s s  v e r t i c a l  rows. Puncta t ions  coarser  in 
p o s t e r i o r  h a l f  o f  carapace.  In p o s te ro c e n t r a l  a rea ,  puncta­
t i o n s  connected v e r t i c a l l y  forming v e r t i c a l  rows of  puncta te  
grooves. Marginal area  moderately broad, broadest  a t  a n t e ­
r i o r  and p o s t e r i o r  ends. Radial pore canals  not numerous, 
and b i f u r c a te d .  Vest ibu le  poorly developed along a n t e r i o r  
margin, b roades t  a t  a n te ro v e n t r a l  margin. Hinge l i n e  cu r ­
ves in S-shape in i n t e r i o r  view. Hingement o f  r i g h t  valve 
c o n s is t s  o f  a n t e r i o r  and p o s t e r i o r  t e e th  and in te rm ed ia te  
c renu la te  groove. In te rm ed ia te  element subdivided in to  
th ree  s e c t io n s ;  short  a n t e r i o r  groove with th re e  la rg e  cren-  
u l a t i o n s ;  median arched non-grooved a rea ;  and concave pos­
t e r i o r  groove with s ix  l a rg e  c ren u la t io n s ,  o f  which a n t e ­
r i o r  th re e  a re  s t ronger  s e r r a t e d  and shallow, and p o s te r i o r  
th ree  a re  connected and deep. Hingement o f  l e f t  valve com­
plementary to  r i g h t ,  c o n s i s t in g  o f  a n t e r i o r  and p o s t e r i o r  
sockets  and in te rm ed ia te  c ren u la te  r id g e s .  In te rm ed ia te  e l e ­
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ment subdivided in to  th ree  s e c t io n s ;  a n t e r i o r  c r en u la te  r i d ­
ge, arched high and sharp in te rm ed ia te  r id g e ,  and p o s t e r i o r  
c re n u la te  r idge  which c o n s i s t s  o f  a n t e r i o r  th re e  s t rong ly  se r  
r a t e d  c ren u la t io n s  and p o s t e r i o r  more o r  l e s s  fused c renu la-  
t i o n s .  High arched median r idge  f i t s  j u s t  under s t rong ly  arc  
arched and p ro je c t in g  f lange  of r i g h t  va lve .  Adductor muscle 
sc a r s  loca ted  a n te ro v e n t r a l  to  c e n te r ,  and c o n s i s t  o f  four  
v e r t i c a l l y  arranged e longate sc a r s  with  an o b l iq u e ly  e longa t­
ed scar  in f r o n t .  In dorsa l  view, carapace t r i a n g u l a r  with 
caudal process p ro je c t in g .  In a n t e r i o r  view, carapace t r i ­
angular  t ru n ca ted  above by small f l a t  do rsa l  a re a .
Dimensions: Holotype (complete carapace) length00.49
mm., he igh t  0.32 mm., th ick n ess  0 .34 mm.
Occurrence: The holotype occurs  in Recent s h e l l  sand
a t  Loc. 1, where t h i s  species  i s  r a r e .
Remarks: This spec ies  i s  c lo se ly  r e l a t e d  to  Cytherop­
te ron  dividentum Hornibrook. However, the  Japanese species  
does not possess  a p ro jec t io n  in the  lower h a l f  o f  the  pos­
t e r i o r  margin and the punc ta t ions  a re  much more numerous 
than in C. dividentum.
Genus KOBAYASHIELLA Hanai, n. gen.
Type S p ec ie s : Kobayashiella hyal inosa  Hanai, n .  sp.
Diagnosis : Carapace f r a g i l e  and nea r ly  t r a n s p a re n t ,
shaped l i k e  Cytheropteron .with sharp ,  poin ted  a l a .  Caudal 
p rocess  turned  downward. Hingement o f  r i g h t  va lve  c o n s i s t s  
o f  a n t e r i o r ,  l a r g e ,  knob- l ike  s p l i t  to o th ,  median f in e ly  
c re n u la te  furrow, and p o s t e r i o r  too th  which c o n s i s t s  o f  a
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row o f  small ,  e longa te ,  knob- l ike  t e e t h .  Anter io r  tooth  has 
a s t e p - l i k e  p ro je c t io n  ju 3 t  below i t .  Median furrow has a 
shallow depression  a t  a n t e r i o r  te rm in a t io n ,  and has no d i s ­
t i n c t  i n t e r i o r  r a i s e d  margin except a t  middle where a n t e r io r  
f i n e ly  c ren u la te  and arched p a r t  tu rn s  in to  s t r a i g h t ,  more 
or  l e s s  coarse ly  c ren u la te  p a r t .  In s id e  of s h e l l  swells  up 
so as to form e longate  t o o t h - l i k e  p ro jec t io n  a t  middle of  
i n t e r i o r  margin o f  furrow. Hingement o f  l e f t  valve comple­
mentary, except a n t e r i o r  socket which has a prominent a n t i ­
s l i p  t o o t h - l i k e  p ro je c t io n  on i t s  inne r  margin. Character 
o f  marginal area  and adductor mu3C.le sca rs  s im i la r  to those 
of  Cytheropteron.
D esc r ip t io n : Carapace s u b - t r i a n g u la r  due to develop.-
ment o f  down-turned caudal p rocess .  On a n t e r i o r  end, a prom­
in e n t  f l a r i n g  o u te r  margin tu rn s  outward. Surface smooth 
and g lossy .  Adductor m usc le-scars  v i s i b l e  from o u ts id e ,  
c o n s is t in g  o f  a v e r t i c a l  row of  four  sca rs  w ith  one scar  
in f ro n t  and a t  l e a s t  two sca rs  above a n t e r i o r  sc a r .  Mar­
g in a l  area  moderately developed, with a n t e r i o r  v e s t ib u le .  
Radial pore cana ls  few, about ten in a n t e r i o r  margin and 
th r e e  in p o s t e r i o r  margin, not extending the width of  the 
d u p l ic a tu re  on a n t e r i o r  margin. Normal pores not numerous. 
Hingement o f  genus as  defined in d iag n o s is .  Right valve 
l a r g e r  than l e f t ,  over lapping  i t  d i s t i n c t l y  in p o s te r i o r  
p a r t  o f  do rsa l  margin.
Remarks: This genus i s  c lo se ly  r e l a t e d  to the  genus
Cytheropteron . but i t  i s  c l e a r ly  d i f f e r e n t  in hinge s t r u c -
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t u r e ,  e s p e c i a l ly  in a n t e r i o r  too th -and-socke t  s t r u c t u r e .  The 
inner  sw el l ing  of  the middle p a r t  of the  median furrow in 
r i g h t  valve and corresponding depress ions  o f  the median bar  
in the  l e f t  valve are  a l so  c h a r a c t e r i s t i c  o f  t h i s  genus. I t  
i s  named a f t e r  Dr. T e i ich i  Kobayashi, P ro fe s so r  of  Geology, 
Univers i ty  o f  Tokyo, under whose guidance the  w r i t e r  commenc­
ed the study of  Ostracoda.
Kobayashiella hya l inosa  Hanai, n. sp.
PI.  V I I I ,  F igs .  5 a -b .
D esc r ip t io n : Carapace t h i n ,  f r a g i l e  and s u b - t r a n sp a re n t ,
su b - t r i a n g u la r  in l a t e r a l  o u t l i n e .  A n te r io r  margin ob l ique ly  
rounded, d o rsa l  margin moderately arched and in c l in e d  p o s te ­
r i o r l y ,  v e n t r a l  margin, moderately convex, in c l in e d  upward 
s l i g h t l y .  Poin t  o f  a la  obscures v e n t ra l  margin for  shor t  
d is t an ce  in p o s t e r i o r  p a r t .  P o s te r io r  caudal process  la rg e  
and b lu n t ,  d i r e c te d  s l i g h t l y  downward and t ru n ca ted  a t  pos­
t e r i o r  end. Ala prominent; o u te r  border o f  a l a  gen t ly  con­
vex and kee led ;  v e n t r o l a t e r a l  angle  of  a la  d i s t i n c t  and hav­
ing a sharp spine p o in t ing  p o s t e r o l a t e r a l l y .  Upper su rface  
o f  a la  has a small but deep cut p a r a l l e l  to margin. Surface 
sinoothaand g lo ssy .  Hinge s t r u c t u r e ,  na tu re  o f  the  marginal 
a rea ,  and adductor  m usc le-scars  same as  fo r  genus. In a n t e ­
r i o r  view, carapace s u b - t r i a n g u la r .  Viewed v e n t r a l l y ,  c a ra ­
pace appears in arrow-head shape with more or  l e s s  convex 
a n t e r o l a t e r a l  margin and concave p o s t e r o l a t e r a l  margin. Ala 
has a p i t  on v e n t r a l  s ide .
Dimensions: Holotype (a r i g h t  valve) len g th  0 .6? mm.,
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h e i g h t  0 . 3 9  mm., t h i c k n e s s  0 . 2 1  mm.; p a r a t y p e  (a r i g h t  v a l v e )  
l e n g t h  0 . 6 5  mm., h e i g h t  0 . 3 9  mm., t h i c k n e s s  0 . 1 9  mm.; ( l e f t  
v a l v e )  l e n g t h  0 . 7 0  mm., h e i g h t  0 . 4 2  mm., t h i c k n e s s  0 . 2 1  mm.; 
(a  l e f t  v a l v e )  l e n g t h  0 . 6 6  mm., h e i g h t  0 . 3 9  mm., t h i c k n e s s  
0 . 2 1  mm.
O c cu rr e n c e :  A l l  t y p e  s p e c i m e n s  w ere  c o l l e c t e d  from t h e
Sawane f o r m a t i o n  (Upper P l i o c e n e )  from t h e  c l i f f  a t  L o c .  8 ,  
w here  t h e y  a r e  common.
Remarks: The s p e c i f i c  t r i v i a l  name i s  d e r i v e d  from
Greek, h y a l i n o s . meaning g l a s s y .
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Explanation of  P la te  I 
X 88
F igs .  1 a , b ,  C a l l i s to c y th e r e  nipponica Hanai, n. sp.
1 a, r i g h t  valve view of  holotype (CA 2541).
1 b, l e f t  valve view o f  holo type .
F igs .  2 a ,d ,  C a l l i s to c y th e r e  hayamensls Hanai, n. sp.
2 a ,  r i g h t  valve view of  a l lo ty p e  (CA 2549).
2 b, l e f t  valve view of  a l lo ty p e .
2 c, r i g h t  valve view of  holo type ,  (CA 2548).
2 d, l e f t  valve view of  holo type .
F igs .  3 a»d, C a l l i s to c y th e re  u n d u la to f a c i a l i s  Hanai, n. sp.
3 a ,  r i g h t  valve view of  a l lo ty p e  (CA 2563).
3 b, l e f t  valve view of  a l lo ty p e .
3 c, r i g h t  valve view of  holotype (CA 2562).
3 d, l e f t  valve view of  holo type .
F ig s .  4 a ,b ,  C a l l i s to c y th e r e  a l a t a  Hanai, n. sp.
4 a, r i g h t  valve view of  holotype (CA 2547).
4 b, l e f t  valve view of  holo type .
P la te  I
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HANAI -  L ep to cy th er in ae
F ig s .  1 ,
F i g s .  2 ,
F ig s .  3,
F ig s .  4,
EXPLANATION OF PLATE II
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a , d  C a l l i s t o c y t h e r e  u n d a ta  H anai ,  n .  s p .
1 a, r i g h t  valve view o f  holotype (CA 2554)• 
1 b, l e f t  valve view of holotype.
1 c, r i g h t  valve view of  a l lo ty p e  (CA 2555)*
1 d, l e f t  valve view o f  a l lo ty p e .
a ,d  C a l l i s to c y th e r e  r e t i c u l a t a  Hanai, n. sp.
2 a ,  r i g h t  valve view of  holotype (CA 2543)* 
2 b, l e f t  valve view o f  holo type .
2 c, r i g h t  valve view o f  a l lo ty p e  (CA 2544).
2 d ,  l e f t  v a l v e  v i e w  o f  a l l o t y p e .  
a , d  C a l l i s t o c y t h e r e  r u g o s a  H an a i ,  n .  s p .
3 a,  r i g h t  valve view of  holotype (CA 2550). 
3 b, l e f t  valve view of  holo type .
3 c ,  r i g h t  v a l v e  v i e w  o f  a l l o t y p e . ( CA 2 5 5 1 ) .
3 d, l e f t  valve view of  a l lo ty p e .
a , e  C a l l i s t o c y t h e r e  su b . jap on ica  H a n a i ,  n .  s p .
4 a,  r i g h t  valve view o f  holotype (CA 2566). 
4 b, l e f t  valve view o f  holo type .
4 c, r i g h t  valve view o f  a l lo ty p e  (CA 2567). 
4 d, l e f t  valve view o f  a l l o ty p e .
4 e, do rsa l  view of  holo type .
HANAI -  Leptocytherinae
F ig s .  1 ,
F igs .  2,
F igs .  3,
EXPLANATION OF PLATE I I I  
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a , e ,  Tanella  m iurens is  Hanai, n .  sp.
1 a ,  r i g h t  valve view of  holotype (CA 2582). 
1 b, l e f t  valve view of  holo type .
1 c, r i g h t  valve view of  a l lo ty p e  (CA 2583). 
1 d, l e f t  valve view of  a l lo ty p e .
1 e, do rsa l  view o f  a l lo ty p e .
a ,g  C a l l i s to c y th e r e  japonica Hanai, n. sp.
2 a ,  r i g h t  valve view of  holotype (CA 2572). 
2 b, l e f t  valve view of  holo type .
2 c, r i g h t  valve view of  a l lo ty p e  (CA 2573). 
2 d, l e f t  valve view of  a l lo ty p e .
2 e, r i g h t  valve view of  paratype (CA 2575). 
2 f ,  l e f t  valve view of  paratype (CA 2575).
2 g, do rsa l  view of  holotype.
a ,c  C a l l i s to c y th e r e  japonica uranipponica Hanai 
n. subsp.
3 a ,  r i g h t  valve view of  holotype (CA 2576). 
3 b, l e f t  valve view of  holotype.
3 c, do rsa l  view of  holo type .
HANAI - Leptocyther inae
F ig s .  1 ,
Figs .  2,
F ig s .  3,
F igs .  4, 
F ig s .  5, 
F ig s .  6, 
F igs .  7,
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a , e ,  M ic ro c a l l i s to c y th e re  minor Hanai, n. sp.
1 a ,  r i g h t  valve view of  paratype (CA 2560).
1 b, l e f t  valve viev/ o f  paratype (CA 2587)*
1 c, r i g h t  valve view of  holotype {CA 2585).
1 d, l e f t  valve viev/ o f  holo type .
1 e, do rsa l  view of holo type .
a , c ,  C a l l i s to c y th e r e  pumila Hanai, n .  sp.
2 a ,  l e f t  valve view of  paratype (CA 2579).
2 b, r i g h t  valve view o f  holotype (CA 2578).
2 c, r i g h t  valve view of  para type  (CA 2581). 
a , b ,  C a l l i s to c y th e re  s e tan e n s is  Hanai, n. sp.
3 a ,  l e f t  valve view of  holotype (CA 2570).
3 b, r i g h t  valve view of para type  (CA 2571). 
C a l l i s to c y th e re  nipponica Hanai, n. sp.
4, do rsa l  view of  holotype (CA 2541). 
C a l l i s to c y th e r e  a l a t a  Hanai, n. sp.
5, do rsa l  view o f  holotype (CA 2547). 
C a l l i s to c y th e r e  u n d u la to f a c i a l i s  Hanai, n. sp.
6, d o rsa l  v iew ,of  holotype (CA 2562). 
Neocythere quadrangulata  Hanai, n. sp.
7, do rsa l  view o f  holotype (CA 2594).
HANAI -  Leptocyther inae  & "Toulminiinae**
F ig s .  1 ,
Figs .  2,
F igs .  3,
F igs .  4,
EXPLANATION OF PLATE V 
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a , e  "Toultninia” .japonica Hanai, n. sp.
1 a ,  r i g h t  valve view of  holotype (CA 2589)* 
1 b, l e f t  valve viev; o f  holo type .
1 c, r i g h t  valve view o f  a l lo ty p e  (CA 2590). 
1 d, l e f t  valve view o f  a l lo ty p e .
1 e, do rsa l  view of  paratype (CA 2592). 
a ,b  " Toulminia" hokkaidoana Hanai, n .  sp.
2 a ,  l e f t  valve view o f  holotype (CA 2593).
2 b, r i g h t  valve view o f  holo type .  
a ,b  Neocythere quadrangulata  Hanai, n .  sp.
3 a ,  l e f t  valve view o f  holotype (CA 2594).
3 b, r i g h t  valve view o f  holo type .
a ,c  Neocythere pseudoamphidonta Hanai, n.. sp.
4 a ,  l e f t  valve view of  holotype,(CA 2596).
4 b, r i g h t  valve viev; o f  para type ,  (CA 2597). 
4 c, l e f t  valve view of  paratype (CA 2597).
P la te  V
HANAI -  '’T ou lm in iin ae”
F ig s .  1 ,
Figs.  2,
F igs .  3,
F igs .  4,
F igs .  5,
F igs .  6,
EXPLANATION OF PLATE VI
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a , c  Hemicytherura ka.jiyamai Hanai, n. sp.
1 a ,  r i g h t  valve view of  holotype (CA 2616).
1 b, r i g h t  valve view of  paratype (CA 2617).
1 c, l e f t  valve view of  para type .
1 d, r i g h t  valve view of  a specimen from Loc. 
10 (CA 2618).
a ,b  Hemicytherura cuneata Hanai, n .  sp.
2 a ,  r i g h t  valve view o f  holotype (CA 2619).
2 b, l e f t  valve view of  paratype (CA 2620). 
a ,b  Hemicytherura t r i c a r i n a t a  Hanai, n. sp.
3 a ,  r i g h t  valve view o f  holotype (CA 2621).
3 b, l e f t  valve view of  paratype (CA 2622). 
a ,d  Cytherura miurensis  Hanai, n .  sp.
4 a ,  r i g h t  valve view of  holotype ( CA 2600).
4 b, l e f t  valve view of  ho lo type .
4 c, r i g h t  valve view of  paratype (CA 2601).
4 d, l e f t  valve view of  paratype (CA 2601). 
a ,d  Cytherura te t rag o n a  Hanai, n. sp.
5 a ,  r i g h t  valve view of  paratype (CA 2599).
5 b, l e f t  valve view of para type  (CA 2599).
5 c, r i g h t  valve view of  holotype.(CA 2598).
5 d, l e f t  valve view o f  ho lo type .  
a ,b  Cytherura skippa Hanai, n .  sp.
6 a ,  r i g h t  valve view of  holotype (CA 2602).
6 b, l e f t  valve view o f  holo type .
P la te  VI
HANAI -  Cytherurinae
F ig s .  1 ,
Figs .  2,
F igs .  3,
F igs .  4,
EXPLANATION OF PLATE VII 
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a ,b ,  Cytherura quadrata  Hanai, n .  sp.
1 a ,  r i g h t  valve viev; o f  holotype (CA 2603). 
1 b, l e f t  valve viev; o f  holo type .  
a ,b  Cytherura lep to cy th e ro id ea  Hanai, n. sp.
1 a ,  r i g h t  valve view of  paratype (CA 2 6 l l ) .  
1 b, l e f t  valve view of  holotype (CA 2610). 
a ,d  Cytherura subundata Hanai, n. sp.
1 a ,  r i g h t  valve view of  holotype (CA 2606). 
1 b, l e f t  valve view of  paraptye (CA 2609).
1 c, r i g h t  valve view of  paratype (CA 260$). 
1 d, l e f t  valve view of  paratype (CA 2607). 
a *c Howeina camtocytheroidea Hanai, n. sp.
4 a, r i g h t  valve view of holotype ( CA 2612). 
4 b, l e f t  valve view of  paratype (CA 2614).
4 c, do rsa l  view o f  paratype (CA 2615).
v U .
P la te  V r f f
HANAI -  Cytherurinae
EXPLANATION OF PLATE VIII
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Figs .  1, a ,b  Cytheropteron m iurens is  Hanai, n. sp.
1 a ,  r i g h t  valve view of  holotype (CA 2632).
1 b, l e f t  valve view of  holo type .
F igs .  2, a ,c  Cytheropteron sawanensis Hanai, n. sp.
2 a ,  r i g h t  valve view of  holotype (CA 2633)* 
2 b, l e f t  valve view of  paratype (CA 2626).
2 c, r i g h t  valve view of  paratype (CA 2624).
F igs .  3, Cytheropteron r a r e  Hanai, n. sp.
3, l e f t  valve view of  holotype (CA 2631).
F igs .  4, a ,b  Cytheropteron uch io i  Hanai, n. sp.
4 a ,  r i g h t  valve view of  holotype (CA 2627).
4 b, l e f t  valve view of  paratype (CA 2630). 
F igs .  5, a ,b  Kobayashiella hyal inosa  Hanai, n. sp.
5 a, r i g h t  valve view of holotype (CA 2633). 
5 b, l e f t  valve view of  paratype (CA 2635).
P la te  VIII
HANAI -  Cytherurinae
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